ASSOCIATION FRANCAISE DE NORMALISATION 
23, Rue Notre-Dame-des-Victoires . 

PARIS 2° ' 

Telephone : CENtral 95-80 ■ 

ISO/TC. 97/SC. 2 
• (Secr.22) e J^g F/S 

Decembre 1963 


ISO 

ORGANISATION INTERNATIONALE DE NORMALISATION 
INTERNATIONAL ORGANIZATION FOR STANDARDIZATION 


ISO/TC. 97/SC. 2 

JEUX DE CARACTERES ET CODAGE 

Secretariat: 

FRANCE 


Second avant-projet ISC de 

CARACTERES CODES A 6 ET 7 ELEMENTS POUR L'ECHANGE D 1 INFORMATION 
ENTRE MATERIEL S DE TRAITEMENT DE L ' INFORMATION 


Second ISO draft proposal 
6 AND 7 BIT CHARACTER CODES FOR INFORMATION 
PROCESSING INTERCHANGE 




3 


BRIEF HISTORY 


The present Recommendation was prepared by 
Technical Committee ISO/TC. 97 ,• Sub-Committee 2/ the 
Secretariat of which is held by AFNOR. 

. ! The Technical Committee began his work in- 1962; 

draft proposals have been submitted in Paris in May 1962 
by the participating Member Bodies : 

France 

Germany 

Italy 

United Kingdom 

United States. 

A synthesis of the various proposals was 
achieved and the resulting draft circulated for further 
discussions in October 1962. 

After this meeting, the Committee ISO/TC. 97 
circulated, for vote and comments, the first draft proposal 
(as contained in document ISO/TC. 97/SC. 2 ( Seer . 1 2) 30 F/E, 
January 1963). A majority (7 for, 3 against, and 2 not 
replying) was in favour of this draft proposal (see 
document ISO/TC. 97/SC. 2 (Seer. 14)37). 

During its meeting of October 1963, Sub-Committee 
2 considered the various comments received, and this second 
draft proposal embodies all the agreed amendments. 

By Resolution N°1 (see document ISO/TC. 97/SC. 2 
(Seer. 20)73) , the ISO/TC. 97 Secretariat is asked to 
circulate this second draft proposal to (P) and (0) 
members and international organizations interested, for 
comments to be transmitted to ISO/TC. 97/SC. 2 Secretariat 
before its next meeting (May 1964). 
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INTRODUCTION 


- 5 


Subject 


1.' This Re c°jr.m e ndation defines two character sets for general 

special tkihoj" 5 3 ® tters ’ fl aures, punctuation marks, 
special symbols and controls, with their coded 
representation. 

' . «• \ 

2 * . J ec i uireme nts for graphics and controls in data handl- no 

■ and programming , m accordance with computer and ancillarv^ 
equipment characteristics, have been taken into account Y 
m determining these character sets? account 

3, This Recommendation essentially consists of two tahipc 
complemented by notes, legend and comment?! 

Scope 

1. These coded character sets should be used primarily for 

the interchange of information among data proofing 
systems and associated equipment. They may be regarded 
as basic alphabets in the abstract sense. y 

2. These coded character sets are applicable to all 
so-called latm alphabets. 

3. One of these sets may be used for those applications 

n which 6 bit characters are necessary and sufficient. 

The other set uses 7-bit characters which enlarges the* 
repertoire for both the "graphics" and ?he "c?n?rol!" 
especially those for interchange of information by 
transmitted electric signals. These two sets are compatible 

iJo! h6 ' ar S l0 9 lcall y related, and this facilitates 
the conversion between the 6-bit and the 7-bit coded sets.. 

Implementation 

1. These basic alphabets may be implemented in various medi-- 
with logically related codes, as appropriate PorLamSle 
this could include transmission channels, punched tape 
and magnetic tape, and thus permit interchange of data 

to take place either indirectly by means of an intermediate 
recording m a continuous physical medium, or by local 
electrical connection of these various units (such as 
input . and output devices and computers) or by means of 
data transmission equipment. 

2. The means of encoding these character sets for transmission 

for recording on physical media, and talcing into account 
the need for error checking should be the subject of 
future Recommendations. ■ 




































































els de Character codes for information processing interchange 

7 BIT SET TABLE 

HON 


0 

0 
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1 

i 

• ' ' 

1 

1 

1 

0 

0 

1 

1 

0 

1 

0 
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. \ 
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3 

4 

' 5 

6 

7 

Space 

0 

( / o)) © 

P 

- 0 
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\ 

A 
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a 
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• • 

2 
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R 

b 

r 

~ # © 

3 

C 

S 

c 
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CS © 
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D 

T 

d 

. t 
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e 

u 
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6 

F 

V 

. f 

V 

t 

7 

G 

w 

g 

w 

( 

8 

H 

X 

h 

X 

) 

9 

I 

Y 

i 

y 

* 

•• CD 

J 

z 

j 

z 

+ 

; 0 

K 

(D 0 

k 

© 

9 

< 

L 

(\) 0© 

1 

© 

— 

= 

M 

Q) © 

m 

© 

• 

> 
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n 

Escape 
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O 

V 

o 

Delete 
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■■ NOTES ABOUT THE TABLES . 

( 7 ) The controls CR and LF are intended for printer equipment 
which requires separate combinations to return the carriage 
and feed a line. ' v 

As an alternative, for equipment which uses a single 
•. .combination (called New Line), for a combined carriage- 
return and line-feed _ operation , NL will be coded at 
F2 or FE 2. Then F 5 will be regarded as Backspace (BS). 

If the Tatter, type of equipment has to inter-work with 
the former, it may be necessary to take steps to 
introduce the CR character. . 

( 2 ) If 10 and 11 as ..single characters are needed (for example, 
for Sterling currency subdivision), they should take the, 
place of "colon" (:) and "semi, colon" (;) respectively. ' 

(3) Either of the two alternative symbols shown in each of 
these positions in the table may be chosen; but this 
requires agreement between the sender and the recipient 
of the data. 

(4) "Reserved, for National use". These positions are primarily 
intended for alphabetic extensions. If they are not required 
for that purpose, they may be used for symbols and the 
recommended choice is shown in parentheses. 

(5) If a second currency sign is required, it should take the 
place of "reverse slash" (\). 

(6) "Reserved for National use". Only a currency sign will be 
assigned to this position. 

© if 'an "Acknowledge" (Ack) signal is required it should be 
coded in this position and the "Underline" sign becomes 
its graphical representation. 


(§) Provisional note ' 

In position 2/3 of the 7-bit set, an unique choice should 
be made between the preferred proposal to use tilde ('%/) 
and the second proposal to use the numbersign ( ). 

(This note is not intended to be included in the unal 
Recommendation). 


■ ’ LEGEND' 

. Abbreviations 


Ack 

- .■ 

.Acknowledge 

Bell 

. - 

Alarm or attention signal 

BS 


Backspace 

CR 

- . 

Carriage Return 

CS 

- 

Currency Sign - For example 

DC 

- 

' " Device Control 

DLE 

- 

Data Link Escape 

EOA 

■■ 

End of Address 

EOM 

' 

End of Message 

EOT 

- 

End of Transmission 

■F 

- 

Function 

FE 

- 

Format Effector 

FF 

- 

. Form Feed 

HT 

■ - 

Horizontal Tabulation 

IS 


Information Separator 

LEM 


Logical End of Media 

' LF , 

' - 

Line Feed 

NL 


New Line 

RU . 

>-■ 

Are you . . . ? 

SI 


Shift-in 

so 

- 

Shift-out 

SOM 


Start of Message 

Sync 

- 

Synchronous Idle 

TC ■ 

. - 

Transmission Control 

VT A : 

- 

. Vertical Tabulation 

WRU 

— 

Who are you ? 


\ 


£ or 



Names 


Graphical symbols 

Position in the • 
code tables 


6-bit ■ 

7-bit . 


mmm 

2/l 

1 


2/2 

" 


2/3 


— 

2/3 

# 

1/13 

2/5 

% 

1/14' 

2/6 

& 

1/15 

2/7 

t 

0/8 

■ 2/8 

■ ( 

0/9 

2/9 

) 

0/10 

2/10 

& 

0/1 1 

2/11 

+ 

•0/l2 

2/12 

? 

0/13 

2/13 


0/14 

2/14 

• 

0/15 

2/15 

/ 

l/lO 

3/10 

2 

1/11 

3/11 

• 

9 

1/12 

3/12 

< 

1/13 

3/13 

= 

1/14 

3/14 

> 

1/15 

3/15 

? 



4/0 

0 

3/11 

5/1.1 

L 

3/12 

5/12; 

\ 

' r 

3/13 

5/13 . 

L 


5/14 

A 


' ' 5/15 

\ 

■ - - 

6/0 



Exclamation Marie 

Quotation Mark, Diaeresis (see ■ 

foot-note) 

Tilde (see foot-note) 

Number sign 
Percent 

Ampersand . • 

Apostrophe, Acute accent (see 
• foot-note) 

Left Parenthesis 
Right Parenthesis 
Asterisk 
Plus Sign 
Comma 

Minus Sign 
Full Stop 
Solidus 
Colon 

Semi Colon 
Smaller than 
Equals 

Greater than 
Question Mark 
Commercial At 
Left Square Bracket 
Reverse Slash 
Right Square Bracket 
Upwards arrow, circumflex accent 
(see foot-note) 

Grave accent (see foot-note) 
Underline 


Foot-note : The use of these symbols as diacritical 

— — signs is described in section 2 of the 

explanatory comments on the code tables. 
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EXPLANATORY COMMENTS ON THE CODE TABLES ; 


1. . Numbering of the positions in the code tables 

Within any one character the bits are identified by b7*..b1. 

If desired these may be given' a numerical signif icance in 
. the binary system, thus : 

Bit number b7 b6 b5 b4 b3 b2 bl 

Significance 64 32 168421 

In the code tables the columns and rows are identified by 
numbers written in binary and decimal notations. \ 

Any one position in the code table may be identified in 
one of three ways,- thus, taking as an example numeral 1 
in the 7-bit code table: 

- As its bit-pattern, e.g. 011 0001 

- By its column and row numbers, e.g. 3/ 1 

- By its numerical value in the series 0 to 427, 
obtained by multiplying the column-number by 1 6 
and adding the row-number* e.g. 49. 


2. Diacritical Signs 

It is proposed that certain printing symbols should be 
designed so that they may be used to permit the composition, 
of accented letters when necessary for general interchange 
of information. A sequence of characters comprising a letter, 
the backspace and one of these symbols is needed for this 
composition, and the symbol is then regarded as a diacritical 
sign. It should be noted that these symbols take on their 
diacritical significance only when they are used together 
with the backspace; for example, the symbol corresponding 
to the code combination 5/14 ( A ) normally has the significance 
of upwards arrow, but becomes the diacritical sign 
"circumflex accent" when preceded by the backspace. 

In , order to increase efficiency, it is possible to introduce 
accented letters (as single characters) in the positions in 
the code tables marked by note (J). 

■Furthermore, according to national requirements, these 
positions may contain special diacritical signs, such as 
cedilla (^), "hicek" ( v ) or ( u ). 
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Appendix D-4 


Report of Meeting No. 9, ASA Task Group X3.2.4 
January 28 and 29, 1964 
BEMA Headquarters, New York City 


ATTENDANCE: 


January 

28 29 

28 

28 29 

28 

28 29 

28 29 

28 

29 

28 29 

28 29 

28 

28 29 
28 

„ 29 

28 29 

29 

28 29 

28 29 

28 29 


28 

28 29 

28 29 


[« Spielman, Chairman 
M* Armstrong (observer) 

• R. Arne 

• A. Avakian (observer) 

. B. Booth 

F. Emmons 

• F. Ewald 

• L. Griffin 

• G. Griffis (observer) 

. F. Huf 

. M. Ireland 
. D. Keen 

. A. Kerr (observer) 

• Y. Lang 

. L. Little 
1 E. Mackenzie 
. F. Manning 
. F. Mundy (observer) 

1 K. Nelson 
1 W. Smith 
R. Spalholz 
Tholstrup 
F. Vidro 
L. Whitman 


RCA 

IB1 

Mergenthaler Linotype 

Teleregister 

Teletype 

IBM 

Bell Labs. 

Navy 

D.C.A. 

Navy 

SCM Corp. 

Uni vac 
Bell Labs. 

Bell Labs. 

NBS 

IB1 

USAELRDL 

GSA 

Western Union 
Western Union 
Fairchild Graphic 
Friden 
Xerox 

ITT Comm. Sys. 
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Documents 14 through 16 were distributed at this meeting: 


X3.2. k/ 


Description 


Zone Assignments for Escape Sequences, 

J. B. Booth, 3 January 1964. 

Diagram, Interim DOD 4-Row Keyboard 
Using ASCII (from W. F. Huf). 

Arguments on Motion: Place " (a) " above "a" 
and "UNDERLINE" above "A". (By Turner 
and Clemons, December 1963. ). 


2. Mr. Booth reported on the X4A1E keyboard meeting of January 24, 1964, 
and reviewed four keyboards: (a) BEMA Standard Electric Typewriter, 

(b) the EEMA-ASCII keyboard of December 1963, (c) ASCII keyboard a a 
modified by the Bell System and (d) a "Pure ASCII" keyboard. 

3. Mr. Griffin reviewed the X3.2 position on "underline" and acknowledge". 
He expressed the view that underline should preferably be associated 
with the upper case alphabet because of its historical association with 
the upper case on typewriters, and that acknowledge should serve a 
dual role to confirm that (a) a correct connection has been 
established, and (b) information has been received successfully. If 

a graphic response is desired to acknowledge correct connection, it 
should be called "graphic response" and selected from the .center four 
columns of the ASCII. 

4. After discussion, a motion was made by Mr. Little, seconded by 

Mr. Booth to approve a resolution relating to the rejection by X3»2 
at its December 1963 meeting of an X3.2.4 recommendation: 

X3.2.4 reaffirms its recommendation to X3*2 of 
December 17 and 18, 1963 that the U. S. delegation 
supports for the ISO Draft Proposal that "at-sign" 
be in column 6, row 0 and "underline" be in 
column 4, row 0. 

The vote was seven for, none against, one abstaining. 


- 2 - 
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The reasons are: 


1 “ has been proposed as an additional character reserved for 

national use. To reduce the number of national symbols in the 
center four columns the© should be moved outside of the 
center four columns. 

The French/ltalian typewriter requires five lower case accented 
letters. Moving the (§3 (if reserved for national usage) allows 
four in the last two columns. The fifth will have to be 
available from the center four columns. 

3. If @ is coupled with underscore ( ) then underscore is better 
placed in the center four columns because in the collapse of 
the lower case set with the upper case set the text would not 
be obliterated. 

Against : 

1. It is not desirable to change the ASCII except for compelling 
reasons . 

2. If changes are required in ASCII, then all requirements should 
be given equal consideration, not Just one of them. 

3. The ISO draft proposal contains the© at the same place as the 
ASCII. 

Mr. Emmons presented IEM's ideas on controls, based upon document 
X3.2.H--1. There was also a brief discussion of the X3.3 letter of 
January 14, 1964 to X3.2 concerning controls. These discussions 
culminated in the following actions: 

Motion by Mr. Huf, seconded by Mr. Keen. 

K3.2.4 will not consider as an objective X3.3's 
proposal to reserve unassigned spaces within the 
code for control characters, and requests that 
X3.3 forward promptly to X3.2.4 any known needs 
for additional control characters. 


The vote was ten for, none against, one abstaining. 
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■Liderable discussion ensued =°^ning the 

W ssr^-ss ££ r 1 ^ 

M nr. Spielman conducted a straw poll with the following re 
ij (a) Move "ACK" to column 0 or 1. 

The vote was seven for, none against, two abstaining. 

(b) Replace "ERR" with "NACK". 

The vote was eight for, one against, one abstaining. 

NACK is to be defined along the lines sugg 
by X3-5.4. 

7 . A motion was made by Mr. Emmons and seconded by Mr. Keen: 

Replace ”RU" with "ACK" in column 0, row 6 . 

The vote was seven for, none against, three abstaining. 

6. A special — 1M f S.’SfX" 

S ss.‘ •wt w! 

"data link escape" and related problems. 

, . . _ nf 'y« 2.4 will be in Washington, D. C. on 

9 , The next regular meeting of XJ.c. 

March 11, 19^4" 


.1 -V . 

John L. Little 
Secretary, X3.2.4 


'icMMM-NBS-DC 


Minutes of Meeting #35 - Subcommittee X3.2 
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February 26, 19 


Date: 30 £ 31 January, 1964 

Presiding Officer: L. L. Griffin - Chairman, Subcommittee X3.2 

Time: 9:00 A.M. to 5 P.M. - 1/30/64 with recess for lunch 

9.00 A.M. to 5:15 P.M. — 1/31/64 -with recess for lunch 

Place: BEMA Headquarters 
2 35 E. 42 Street 
New York 17, New York 


1. Attendance 

Those present on January 30 are listed in Appendix A-l. Those 
present on January 31 are listed in Appendix A-2. 

2 . Minutes of previous meeting 

The minutes of meeting #34 were not distributed and could thus 
not be voted on. The following correction was added to the minutes: 

Item 10.3 - Add; Vote - Yes (9), No (0), Abstain (2) 

3 . Membership 

3.1 Mr. Spielman moved that Mr. E. A. Avakian be 'hccepted as a .member 
/ of X3 • 2 


Vote: Yes (17), No(0), Abstain (0) 

3.2 A request was made that a second alternate, Mr. H. L. Gross, be 
appointed for Mr. A. H. Hassan. There was discussion as to the 
legality of a member having more than one alternate; after some 
investigation it was found that there was no subcommittee prece- 
dent forbidding it, Mr. Gross was then accepted as an alternate 
member. 

Vote: Yes (19), No (0), Abstain (0) 

3.3 Mr. J, Windhorst of Control Data Corporation was proposed for 
membership. 

Vote: Yes (18), No (0), Abstain (0) 

3*4 Mr. Mendelsohn moved that Mr. H. Rathbun be accepted as an alter- 
nate member for the Monroe Calculating Machine Company. 

Vote: Yes (18), No (0), Abstain (0) 

3.5 A letter from J. C. Penney Company was read, requesting that Mr. 

R. Utman be accepted as a principal member of X3.2. Mr. A. Whitman 
so moved. 

Vote: Yes (20), No (0), Abstain (0) 
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3.6 It was moved that Mr. C. E. Macon of Burroughs Corporation be 
accepted as a principal member. 

Vote: Yes (19), No (0), Abstain (0) 

4 . Agenda 

The draft agenda as proposed by the chairman and amended by the 
subcommittee was adopted and is attached as Appendix B. 

5 . Plan for the development of a standard collating order 

Mr. F. M. Delaney of X3.4.4 stated that he had been appointed by 
X3.4.4 to act as liaison with X3.2 in establishing a standard 
collating order. There was some discussion as to whether X3.2 
should deal with this question and, if so, by what means. It was 
recommended that a task group be appointed to work on 1/0 media, 
data formats, related sets, collating sequence, programming im- 
plications, and related applications. 

Mr. Utman moved that the X3.2.5 Title and Scope be changed to 
Data Formats, Related Sets and Applications. 

Vote: Yes (19), No (1), Abstain (1) 

Mr. L. L. Griffin stated that he would appoint a chairman and 
inform X3 and X3.4 of this action. 

6 . Revote on pit orderlof transmission 

Mr. F. W, Smith moved that X3.2 reaffirm its position that bit 
order of transmission be low order first. 

It was moved that a roll-call ballot be taken. The results of 
that roll-call ballot are shown in Appendix C. The numerical 
vote was: 

Yes (13), No (9), Abstain (2) 

Mr. J.Auwaerter moved that the chairman be instructed to convey 
the record ballot on the motion reaffirming the X3.2 position 
on bit order of transmission to the chairman of X3 for use by 
X3 at its February 6, 1964 meeting. 

Vote: Yes (21), No (0), Abstain (0) 

7. Plans for preparation of ASCII Design Considerations Paper for_ 
publication by ASA . 

Mr. R. Utman stated that the sponsor requested that X3.2 edit 
the expository remarks and appendices of PASCII for publication 
L by ASA. 

R. Utman moved that the chair appoint an editing committee 
selected from the names listed on ASCII. 

Vote: Yes (21), -No (0), Abstain (0) 
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Membership 

By unanimous consent of the subcommittee. Agenda Item i?3 was re- 
opened. Mr. W, Lang moved that Mr. D. A. Kerr be accepted as an 
additional alternate from Bell Telephone Laboratories. 

Vote: Yes (20), Mo (0), Abstain (0) 

Review of Schedule of Meetings 

It was moved that the March and April 1965 meeting places be inter- 
changed. 

Vote: Yes (14), No (5), Abstain (3) 

The remainder of the schedule was accepted without change. 

Reports of Task Groups 

(The minutes of the Task Group meetings are attached as Appendix D) 

a) X3.2.1 - The results of the mail ballot were discussed and it 
was recommended that the standard be forwarded to X3 for 
action so that it can be taken to the ISO meetings. 

b) X3.2.2 - The revised perforated tape code standard (X3.2/16 - 
December 19, 1964: Proposed American Standard Perforated Tape 
Code for Information Interchange) has been accepted, with the 
vote to date being Yes (18), No (1), Abstain (0). The group 
has also made some changes in the Tape Reel Standard proposal 
and recommends it be used as a working paper at the ISO meet- 
ings. 

c) X3.2.3 - The comments received with the mail ballot on 
X3.2/25 - December 20, 1963: (Proposed American Standard 
Specification for Paper Cards for Information Processing) 
have been discussed and the Task Group is recommending the 
changes listed in X3.2/71 - January 27, 1964. 

d) X3.2.4 - ISO has proposed that Underscore (_) appear in Row 0, 

Col. 7, X3.2.4 has suggested the interchange of (_) as pro- 
posed and (@) which is in Row 0, Col. 5. X3.2 did not approve 

this change but X3.2.4 has reaffirmed its stand by a vote of 
Yes (7), No (4), Abstain (0). 

X3.2.4 is also recommending the following changes: 

1. Move ACK to Col. 1 or 2 , preferably in place of RU. 

2. Replace ERR by NACK. 

The Task Group has decided not to accept the X3.3.4 suggestion 
for the disposition of certain unassigned characters. The 
chair asked that X3.2.4 draft a formal reply to the X3.3.4 
request.' 

: e) X3.2.5 - There were no action items. It was agreed that the 
Task Group will assume new responsibilities. 
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9,1 ^g^ 5 g|-||^s^ Jumerical Control of Machine Tool nan<iT , B 

papers on Numerical ^ontrol 3 ^' ^achine 0 ^ 6 !™^™! • S ° me ° f the 
been d^ pa P e ™° rk bottleneck in ASA. °The jo^has"^^^ 

£osals acte ^ ^J^^i 3 ] 2 3nd Task Group work i ng papers and nro. 


papers and 7 no? n f s R offic^i e ASA e prop™aL d ? d t0 IS ° "" W ° rkin § 

10 * Action on X3.2.1 items - 

X3.2/44, Januarv 9 196 4 ) ? nterohan g e » Editorial Changes to 

comments received^ with tte fitted in response to the 

al actions were taken: ballot ° n X3 * 2/44 « T «° addition- 

^ G r U L" iU r r - ft v? rSply t0 the objections raised 

V r> 1# R ' Bousquet in X3.2/63 - January 27, 1964. 

b> Si e 2° nSe t °. X3 -2/66 - January 30 , 1964, it was stated 

expository ^emarkT £ & be ’answered^ 

January h 30 mO l 96 i ? eSOlved " that the points raised in X3.2/66 - 
considered 'in^detail du^Vf- ^ n J^tive ballot have been 
Magnetic Tape Standard and 8 that 1 f« ratl 2” S ° n the Pro P osed Recorded 
withheld: however, that additiona?^ ardln8 4 -°£- the st andard not be 
cessions will be prepaid in ihe fo™ of e 2 tatl0 "* 0f these dis " 
forwarded to X3. P the form of "expository remarks" and 

Vote: Yes (17), No (0), Abstain (0) 

January 1 "^ m i 964 ( "Editor!*? p ditorial changes noted in X3.2/68 - 
comments received wi ££ the k3 -? /44 " )as a result of 

X 3 . 2/44 - Januarv 9 (S b e incorporated in 

Magnetic Taoe for i,” 64 . Proposed American Standard Recorded 
document (X 3 %/?? Interchange") and that the corrected 

[ Vote: Yes (17), No (0), Abstain (0) 

IU. Action on X3.2.2 Items 

i 5 p’ReIL'for n 0 ^ y T 7 , n 1 n 64 /" PrOposed American Standard for Take- 
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Mr. J. Booth (Acting for Mr. J. Auwaerter) moved the followings 

a) That X3.2 accept X3.2/70 as a working paper for the ISO 
meetings . 

Vote: Yes (18), No (0), Abstain (0) 

b) That X3.2/72 ("Proposed American Standard for Positions of 
Printed Characters on Punched Paper Tape") be accepted as 
an information paper for the ISO meetings. 

Vote: Yes (17), No (0), Abstain (0) 

c) That X3.2 approve EIA RS291 for submission as a working paper 
for the ISO meetings. 

Vote: Yes (17), No (0), Abstain (0) 

d) That X3.2 favors the standardization of one inch paper tape. 

If ISO moves to standardize 11/16" tape, X3.2 will support the 
specifications of EIA RS291. 

Vote: Yes (17) No (0), Abstain (0) 

During the discussion of X3.2.2 action items the problem of X3.2 
representation at the ISO meetings was brought up. J. Auwaerter 
recommended that they be the chairmen of the respective Task Groups 
and that Mr. L. L. Griffin be the chief delegate. 

The following people were suggested as Task Group representation 
at: 


2) TC95/SC8 - 


1) TC97/SC4 - C. L. Mackenzie 

G. Spector 

R. E. Mullendore 
J. L. Tobin 
R. N. Eichorn 

2) TC95/SC8 - J. F. Auwaerter 

J. R. Lakin 
R. Dilling 

H. Tholstrup 
R. F. Ewald 
R. H. Hunter 
E. Kettnick 

D. Schneider (EIA) 

The following were suggested as advisers to the United States 
national Committee for the IEC on 5 3D: 

G. Murphy 

H. Templeton 
V. L. Thompson 

K E. Clamons 
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12. Action on X3.2.3 Items 

Mr. E. Clamons moved: That the changes recommended in X3.2/74 - 
January 30, 1964 ("Proposed Amendment to X3.2/25 - December 20, 
1963.") par. I not be included in X3.2/25 ("Proposed American 
Standard Specification for Paper Cards for Information Processing). 

Vote: Yes (9), No (3), Abstain (2) 

Mr. W. McKenzie moved: That the discussion of X3.2/74, par. I 
be reopened. 

Vote: Yes (8), No (5), Abstain (0) 

Mr. C. Mackenzie moved that X3.2/74, par. I be changed to read as 
follows : 

1. Two sentences should be added to the Scope to read: "This 
standard is intended to apply to cards in which the primary 
method of recording information is by punched holes. This 
standard is not intended to exclude the use of such cards in 
other applications. 

Vote: Yes (14), No (0), Abstain (1) 

Mr. C. Mackenzie moved that the first sentence of the Scope of 
X3.2/25 be modified to read as shown in X3.2/74 par. V. 

Vote: Yes (13), No (2), Abstain (0) 

Mr. C. Mackenzie moved that the corrected noted in X3.2/74 par. II 
be made . 

Vote: Yes (15), No (0), Abstain (0) 

Mr. C. Mackenzie moved that X3.2 transmit X3.2/25 - December 20, 
1963, as editorially corrected, to X3 as a proposed American 
Standard. 

Vote: Yes (15), No (0), Abstain (1) 

t Clamons moved that X3.2/71 - January 30, 1964 ("Proposed 
:nt to Proposed American Standard Specification for Paper 
"or Information Processing, January 27, 1964") be submitted 
members by letter ballot for vote. 

Yes (16), No (0), Abstain (0) 

iparture from the action items, Mr. L. Griffin stated that 
requested that BEMA distribute documents to those on X3.2 
iserver status. 

idditional action Item for X3.2.2, Mr. J. Booth moved that 
:commend to X3 that, based on the letter ballot to substi- 

1.2/16 - December 19 , 1963 ("Proposed American Standard 
ated Tape Code for Information Interchange") for X3.2/15 - 
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December 19, 1963 as a proposed American Standard, that the sub- 
stitution be made. 

Vote: Yes (16), No (0), Abstain (0) 

13 , Action on X3.2.4 Items 

A draft of a response to X3.3’s letter (see Agenda Item 9d) was 
presented. It is as follows: 

"X3.2 has received X3.3's letter of January 14. 1963, which includes 
a suggestion to reserve unassigned spaces within the code for con- 
trol characters. X3.2 and X3.2.4 are continually reviewing all 
requests for allocation of control codes. As of this writing it 
does not appear reasonable to leave unassigned areas in the code 
since, as X3.3 concedes, the requests outnumber the spaces. In 
the interest of the earliest possible consideration X3.2 urges 
X3.3 to forward promptly to X3.2.4 a complete statement of needs 
for additional single character controls not previously forwarded." 
The draft was approved. 

Vote: Yes (14), No (0), Abstain (0) 

Moved by Mr. H. Spielman: That X3.2 recommend to X3 that the 
United States delegation support for the ISO draft proposal that 
note 4 (@) shown in Col, 4 Row 0 be placed in Col. 6 Row 0 and 
note 7 (_) be placed in Col. 4 Row 0. 

Vote: Yes (7), No (7), Abstain (2) 

The chairman declined to vote to break the tie so the motion did 
not carry. 

At this point, two wire ballots on the bit order of transmission 
motion were received. Mr. J. Little moved: That X3.2 accept the 
wire ballot on bit order of transmission received from Mess' rs. 

Macon and Dilling. 

Vote: Yes (13), No (1), Abstain (0) 

With respect to the X3.2.4 recommendations that RU be replaced by 
ACK and ERR by NACK, Mr. Spielman felt that neither should be 
l considered by X3.2 at this time. 

ft Mr. G. Hawkins moved: That X3.2 recommend to X3 that X3 respond 
to the second ISO draft proposal "6 and 7 Bit Character Cores for 
Information Interchange" (97/2N5) as follows: 

We approve in principal the Second Draft Proposal for an ISO 
Recommendation as presented, while setting forth as an appendix 
^Bto this letter ballot certain comments on the Second Draft Pro- 
■Hosal as herewith attached (Document X3.2/47 - January 2, 1964). 

^■te: Yes (12), No (0), Abstain (0) 

following changes were made in X3.2/47 so as to produce the 
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version of the document referred to in the motion: 

ON 6 8 AND 1 7 1 BIT°CHARACTER O C0DES S rnS ^v?c!^ C ° ND IS0 DRAFT PROPOSAL 
CHANGE. unaKALIER CODES FOR INFORMATION PROCESSING INTER- 

2> In 3. a.. Change (Column 3, Row 0) to (Column 4, Row 0). 

3. In Appendix A, change the introduction to read: 

M Control 

continuing studv of the P r X ' A ? a result of our 

some may be revised prior to the May° 196rmeeting! r01 Charaoter ' s ■ 


The meeting adjourned at 5:15 P.M. 




Appendix 

A-I 


M. Mendelsohn 
L. L. Griffin 
R. F. Ewald 
R . M , Brown 
H. S. White, Jr. 
R. E, Mullendore 
R. M. Ireland 

C. E. Mackenzie 
T. R. Bousquet 
F. W, Smith 

E. F. Vidro 

E. A. Avakian 

D. E. Upton 
H. L. Gross 
A. H. Hassan 
W. F. Huf 

W. H. McKenzie 
John Windhorst 
J. L. Smith 
H. Tholstrup 
R. F. Mundy 
J. L. Little 
John W. Sage 
J. R. Lakin 

F. M. Delaney 
J. F. Auwaerter 
H. Spielman 
Allen li/hitman 

D. A. Kerr 
W. Y. Lang 
George L. Murphy 

Philip G. Charest 
J. L. Thompson 

G. V. Hawkins 
R . E . USmian 

E. V. Budde 
R. M. Gryb 

Carl E. Schulthein 


X3.2 Meeting 
January 30, 1964 
Attendance 

Affiliation 

Monroe 
Navy Dept. 

B.T.L. 

D.O.D. 

D.O.D. 

Bur. Census 
SCM Corp. 

IBM 

Honeywell 

Western Union Tel. Co. 
Xerox Corp, 

Teleregister Corp. 
Teleregister Corp. 

NCR 

NCR 

Navy (OPNAV-DNC) 

ITT/DISD 
Control Data 
IBM 

Friden Inc. 

GSA 

NBS 

U. S . Army 
IBM 

UNIVAC Liason : 

Teletype 

RCA 

ITT Comm. Systems 

B.T.L. 

B.T.L. 

Ampex Corp. Magnetic Tape 
Div. 

NAVCOSSACT 

UNIVAC 

IBM 

J. C. Penney Co, 

G.E. 

A.T.g T. 

Burroughs Corp. 


M = Member 
A = Alternate 
C = Consultant 
0 = Observer 
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Liason from X3.4.4 
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M. Mendelsohn 
R. F. Mundy 
U • K. Nelson 
W. Y. Lang 
R. F. Ewald 
J. B. Booth 

G. V. Hawkins 
John W. Sage 
U. L. Little 
W. H. McKenzie 

U. L. Smith 

H. L. Gross 
A. L. Whitman 
T. R. Bousquet 
C. E. Mackenzie 
H. Tholstrup 

E. F. Vidro 
E. V. Budde 
H. S. White, Jr, 
R. M. Brown 
George L, Murphj 

V. L, Thompson 
P. G. Charest 

W. J. Craven, Jr 
R. M, Gryb 

L. L, Griffin 
E. A. Avakian 

D. E. Upton 
H. Spielman 

E. H. Clamons 



Monroe 

GSA 

Western Union 
B.T.L. 

B.T.L. 

Teletype 

IBM 

U . S . Army 
NBS 

ITT/DISD 

IBM 

NCR 

ITT CS 

Honeywell 

IBM 

Friden, Inc. 

Xerox Corp. 

G.E. 

Dept, of DEF. 

D.O.D. 

Ampex, Magnetic Tape Div. 

Uni vac 

NAVCOSSACT 

NAVCOSSACT 

A.T. 6 T. 

NMO 

Teleregister 

Teleregister 

RCA 

UNIVAC 


M - Member 
A = Alternate 
C = Consultant 
0 = Observer 
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Report of Meeting No. 10, ASA Task Group X3.2.4 
Code Assignments 
March 10 and 11, 1964 
The Pentagon, Washington, D. C. ojjj*-' 


Attendance : 


10 

11 

H. Spielman, Chairman 

RCA 


11 

R. M. Armstrong (observer) 

IBM 

10 

11 

0. R. Arne 

Mergentbaler Linotype 

10 

11 

E. A. Avakian 

Teleregister 

10 

11 

J. B. Booth (alternate) 

Teletype 


11 

E. H. Clamons ( alternate ) 

UNIVAC 

10 

11 

C. J. Davis 

IB4 

10 

11 

W. F. Emmons (alternate) 

IBM 

10 


E. S. Ferguson (observer) 

Rockford Research Inst. 

10 

11 

J. G. Griffis 

DCA 


11 

G. V. Hawkins (observer) 

EM 

10 

11 

W. F. Huf 

Navy 

10 


J. D. Keen 

UNIVAC 

10 

11 

D. A. Kerr (alternate) 

BTL 

10 

11 

W. Y. Lang 

EEL 

10 

11 

J. L. Little, Secretary 

NBS 


11 

C. E. Mackenzie (observer) 

IJM 

10 


B. V. Magee (observer) 

USAELRDL 

10 

11 

E. F. Manning 

USAELRDL 

10 

11 

J. K. Nelson 

WU 

10 


H. Tholstrup 

Friden 


11 

H. C. instead (alternate) 

USAELRDL 

10 

11 

E. F. Vidro 

Xerox 


1. Documents 17 through 19 were distributed at this meeting: 



17 , Document X3.3.4/24, Feb. 17, 1964, Exhibits I, II 

and III attached to X3.2.4 Agenda, dated Feb. 20, 1964. 


18 Raw Data on Keyboards, Eric H. Clamons, 1/28/64. 



§ 


Proposed Control Code Definitions, From W. F. Emmons, 
dated Feb. 27, 1964, 


19 
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Document 20 was mailed with the notice of a special meeting 
called for March 51 > 19^. 

20 X3.2.4 Proposed Control Code Assignment, W. F. 

Emmons, March 12, 1964. 

. J 4 -^ 0 + xx X aorees to the X3.2 recommendation 

a - .» «»ii. 

J. Mr. Kerr renewed Do.: .rent eoranwiiloa- 

4. The remainder of the p^^ti on^ re twined" ac S Bin^e characters, 

voting on the control func ... and positions in the ASCII 

“ tSir^on^thTlicy dements concerning recordations 
t°o Subfo^tS x 3 2 anf liaison with other ASA groups. 

5, Control Code Revisions 

5.1 Xt was decided tc » and IDEL^in 

™ ^ at x, 

Z, new 6 functions CNCL (^-l) in Bow 0, 

ASCII^ftoctions^in 4 columns°0 end l°are , to°be redesignated as 
follows: 


Col. Row Present ASCII . Ile ?L- 


New Name __ 

Start of Address 
Start of Text 
End of Text 
Inquiry 
Cancel 
Backspace 

Negative Acknowledge • 
Start of Special Sequence 
End of Special Sequence 

Acknowledge 

End of Block 
File Separator 
Group Separator 
Record Separator 
Unit Separator 
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5.2 The word "message" has been removed because of its conflicting 
usage, and replaced by "address" or "text" in all names and 
definitions . 

5.3 The definitions given in X3«3*4/24 were accepted as given for 
SOA, STX(SOT), and ACK. 

5*4 "End of Address" was changed to "Start of Text" to accommodate 
those cases in which this character does not follow a machine- 
sensible address. 

5*5 Revised definitions were accepted as follows: 

5*5.i INQ (Inquiry). Add "a graphic" between "obtain" and 
"station" in the 3.3.4/24 definition: A character for 
use in data communication systems as a request for a 
response from a remote station. INQ. may be used as a 
"Who Are You?" to obtain a graphic station identification 
(if provided. The response to INQ should include ACK, 
MACK or NR. 

5-5.2 DCo (DLE, Data Link Escape/NR, Not Ready). 

A conditioning character which will change the 
meaning of one or more following bit patterns. It 
is intended to provide supplementary control in 
data transmission links. 

NOTE: X3.2.4 requires a clarification of the X3.3.4 
proposed definition of NR (Not Ready): 

(1) X3-2.4 feels a necessary use of this 
character will be to provide additional 
data communication controls in both first 
and second level control systems; e.g.: as 
the initiating character for a polling 
sequence in a full duplex multidrop first 
level system. 

(2) X3-2.4 suggests the "Not Ready" function 
is the trivial case of DLE with no 
following character(s). 

5.5.5 NACK (Negative Acknowledge). A character for use in 

communication systems to be transmitted by a receiving 
station as a negative response to the sending station. 

X3.2.4 recognizes that the second definition of NACK 
suggested by X3* 3-4 may well be a valid use of the NACK 
character, but feels that this definition should be held 
in abeyance until a supporting X3.5-4 paper is received. 
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5.5.4 SS (Start of Special Sequence) 

A character which is used to Indicate the start of 
a variable length sequence of characters which have 
special significance or which are to receive special 
handling. The end of the sequence is indicated by 
ES, "End of Special Sequence". 

5.5.5 ES (End of Special Sequence) 

A character which is used to indicate the end of a 
special sequence started by SS, "Start of Special 
Sequence". 

5.5.6 EOB (End of Block) 

A character used in data communications to indicate 
the end of a block in systems that divide information 
for transmission (for example, to facilitate error 
control, burst transmission, etc.) 

5.5.7 FS, GS, RS, US (File, Group, Record and Unit Separators). 

X3.2.4 accepted the definitions from page 3 of X3.2.4/19 
excluding the second paragraph under US. 

6. It was decided to forward the revised code table assignments and 
definitions to X3.2 as a proposed modification to ASCII, with a 
recommendation that these be transmitted to ISO as a working paper, 
and to serve as instructions to the U. S. delegation for the May 1964 
meeting of IS0/TC97/SC2, and that X3.3.4 be informed via X3.2 of the 
actions taken by X3.2.4. It was also recommended that X3.2 forward 

a statement to X3.4 (Programming Languages) Informing them of actions 
taken with respect to the information separators. 

7. A special meeting of Task Group X3.2.4 will be held at BEMA Head- 
quarters at 9:50 a.m. on March 31, 1964 to complete the definitions 
for the 32 control functions now assigned to columns 0 and 1, and 
to define a preferred procedure for accomplishing the "RU" fimction 
which was removed from the code table, and to draft expository 
remarks on the changes outlined above. 



/ / / 

. '/ •-<. . 

John L. Little ' 



Secretary, X3.2.4 
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BEMA/DPG 
235 E. 42nd St. 

New York, N.Y. 100 


SUBCOMMITTEE X3.2 - CHARACTER SETS AND DATA F0RM1T 
UNDER ASA SECTIONAL COMMITTEE X3 - COMPUTERS AND INFORMATION PROCESSING 


MINUTES 


Meeting #36 of Marchyn & 13, 1964 
Pentagon, Washington 25. D. C. 


SUMMARY nfk'&Xr' 

1. Nominated Mr. R. Brown Vice-Chairman. 

2. Elected Mr. Utman Assistant International Representative. 

3. Established a Glossary Task Group. 

4. Recognized W. McKenzie as Chairman X3.2.5. 

5. Progress Reported on: 

a. Take-up reels for paper tape. 

b. Physical characteristics of paper tape. 

c. Special purpose paper cards. 

d. Twelve row punched card code. 

e. Definitions and assignment of single character control codes. 

6. Approved: 

a. Nominations U. S. delegations to ISO and IEC for X3 approval. 

b. Affirmed single 9-track standard for magnetic tape. 

c. Affirmed single one inch paper tape standard. 

d. Forwarded reply to punched card proposal from Italy. 

e. Tentatively approved control code items for inclusion where ASCII is amended. 

f. Vote of confidence in U. S. delegations nominees from X3.2. 

g. Agreed to publish Proposed American Standard Recorded Magnetic Tape inmediately 
and follow with expository remarks later. 

!i. Circulate in X3.2 Proposed American Standard Take-Up Reels for I" Perforated 
Tape. 


ASA X3 COMMITTEE DOCIMMT 
MOT FOR PUBLICATION 


Respectively submitted, 

Eric H. Clamons 
Secretary pro tern 
X3.2 Meeting #36 
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Minutes of Meeting #36 - Subcommittee X3.2 


Date: 12 and 13 March, 1964 

Presiding Officer: L. L. Griffin - Chairman, Subcommittee X3.2 

Time: 9:00 A.M. to 5:00 P.M. - 3/12/64 with recess for lunch. 
9:00 A.M. to 4:00 P.M. - 3/13/64 with recess for lunch. 


9:00 A.M. to 4:00 P.M. - 3/13/64 with recess for lunch. 

Place: Pentagon, Room 4E442, Washington, D. C. 

q v 

1. Attendance (See Appendix A) 


2. Minutes of previous meetings 

The minutes of meeting #34 were approved as amended in meeting #35. 

The following changes were made to the minutes of meeting #35: 

a) Page 3, paragraph 9(d), line 2 - Change "column 7" to "column 6”. 

b) Page 3, paragraph 9(d), line 3 - Change " column 5” to read 
"Column 4". 

c) Page 3, paragraph 9(d), line 6, should read: X3.2.4 considered 
the.,.. 

d) Page 3, paragraph 9(d), Item 1: Change "column 1 or 2" to read 
"column 0 or 1". 

e) Page 5, Item (1) TE-97/SC4 - Change Mr. Mackenzie's initials 
to C. E. 

f) Page 5, Item (2) TC-95/SC8 - Correct spelling to "E. Kettnich". 

g) Page 6, line 21 - The word "corrected" should read "correction." 

h) Page 7, Item 13, 8th line from bottom - "cores" should be "codes". 

i) Appendix F, page 1 - Harry S. White, Jr.: add Washington 25, D. C. 

j) Appendix F, page 3, column 1 - Add (X3.2.4) to J. Lewis. 

k) Appendix F, page 3, column 2 - (1) The name should be "R. F. Ewald" 
not "Eward". (2) Add (X3.2.5) to W. H. McKenzie. 

PRIVATE ASA X3 OQBtOTEE BSSSSEHT 


HOT FDR PUBLICATION 
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Appendix F, page 8, column 2 

(1) Change: 

R. M. Kalb (X3.2.2) 

UNIVAC, Division - Plant *4 
Sperry Rand Corporation 
UNIVAC Park 
St. Paul 16, Minnesota 
Tel: 633-6170, Ext. 423 


(2) Add: 


Mr. E. W. Kettnlch (X3.2.2) 
Teletype Corporation 
5555 Touhy Avenue 
Skokie, Illinois 
Tel: 312 OR-6-lOOO 


Appendix F, page 9 - Add the following names and addresses: 


Mr. Neal Locke (X3.2.3) 
Shell Oil Conpany 
50 West 50th Street 
New York 20, New York 
TEL: 212 JU-6-5000 


Mr. J. L. Tobin (X3.2.3) 
UNIVAC Division 
Sperry Rand Corporation 
P. 0. Box 500 
Blue Bell, Pa. 

Tel: 215 MI-6-9000, Ext. 227 


With the above additions and corrections, the minutes of meeting *35 
were approved. 


3. 

/C 

3.1 

3.2 

3.3 

4. 


Membership 


Mr. Erwin V. Budde of GE has resigned and has nominated Mr. James Taunt, 
System Eng. 409, PO 207, GE, Phoenix, Arizona, 85013, as a principal 
member. He holds a proxy for this meeting. 

Mr. Ed Lohse was given a proxy by Mr. C. E. Macon by wire and was 
nominated to become an alternate member. 

Mr. Doug Kerr holds a proxy for Mr. E. A. Avakian on matters pertain- 
ing to X3.2.4 and for the purpose of establishing a quorum. 

Agenda (Appendix B) 

The following additions to the agenda were approved: 

a) Under item 5, Assistant X3.2 International Representative. 

b) Under item 14, letter from Defense Supply Agency, X3.2/83. 

c) Under item 15, letter received from X3.3. 

d) Under item 20, letter received from X3.1. 



b) Letter from X3.1. 


c) Letter from X3.3. 

d) Documents received are listed in Appendix C. 

5. Vice-Chairman for X3.2 

The Chairman discussed the new post of Vice-Chairman. His duties would 
be to share the work load and to take over some of the presently neglected 
areas of work, e.g., liaison with other subcommittees, glossary work, 
ad hoc committee work, membership - correspondence and file, and speaking 
engagements. Discussion centered around the intent of the appointment 
of a Vice-Chairman. X3 had instructed X3.2 that election of a Vice- 
Chairman would not set a precedence for succession nor would it allow 
delegation of responsibility. Mr. Utman pointed out that ASA document 
PR-27 Section 6. 3. 2(3) specifically authorizes the appointment of a Vice- 
Chairman. 

It was moved by Mr. Mendelsohn that X3.2 requests BEMA to appoint a 
Vice-Chairman of X3.2 and further submits a nomination for their con- 
sideration. Passed. Y ( 18) N (0) A (0). 

Nominations were deferred until after lunch. 



It was moved by Mr. Auwaerter that X3.2 elect an Assistant International 
Representative. 

He explained that the AIR would deal with correspondence between X3.2, 
X3-IAC, ASA and ISO, take part in the handling of documents and do a 
moderate amount of travelling. Passed. Y (18) N (0) A (0) 

Nominations were deferred until after lunch. 


Glossary work in X3.2 


It was generally agreed that work on the glossaries is needed for both 
domestic and international work and that it is sufficiently inportant 
to warrant the establishment of a Task Group. 


Mr. Auwaerter moved that X3,2 establish a Glossary Tbsk Group. Passed. 
Y (17) N (0) A (2). 
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Mr, Griffin will find a Chairman. He also announced the appointment 
of Mr. VI. H. McKenzie as Chairman of the "new" X3.2.5. 

Reports of Task Groups (Minutes are attached as Appendix D.l to 5) 

a) X3.2.1 reported on the appointment of a delegation to IEC/53D 
and the Joint Working Group on Magnetic Tape: V. L. Thompson 
(Chief delegate), G. Murphy, W. H. McKenzie, H. Templeton, 

L. J. Higgins, and II. Knipmeyer (Alternate). 

A reply to Document X3.2/02 was submitted. T. Bousquet accepted 
it as satisfactory. 

b) X3.2.2 reported on the delegation to IS0/1C-95/SC-8 and the 
Joint Working Group on Paper Tape: R. Dining, J. Lakin, 

R. Hunter, E. Kettnich and an individual representing TR-27.2, 

The Task Group reported a vote of Y (6) N (0) A (4) to forward 
the Proposed Standard for Take-Up Reels to X3.2, 

Mr. Tholstrup’s work on the physical characteristics of paper tape 
will require more work. 

c) X3.2.3 reported on its delegation to IS0/TC-97/SC-4: G. Spector, 
C. E. Mackenzie, C, Whitaker, J. L. Tobin. They have received a 
draft proposal for punched cards from the Secretariat (Italy), 
issued as X3.2/84. 

(1) In reply to X3.2/84, X3.2.3 voted not to support inclusion 

of two media, the style and conversion of dimensions, rounded 
corner cuts, and transparence for photo-electric readers. 

(2) Prepared instruction to delegates. 

(3) Reported on the vote for rounded corners: Y (13) N (3) 

A (3) No Vote (4). The "NO" votes can not be satisfied 
by editorial comments. X3.2.3 recommends that X3.2 refer 
the matter back to X3.2.3. 

(4) X3.2.3 has received a Special Purpose Paper Card document. 

(5) The "No Digits" row in the proposed new card code is still 
not resolved. Unanimity is not possible, A majority posi- 
tion has been established. 


0 

11 

2 

3 

4 

5 

6 

TEZ 


Z_ 

T 

_E_ 

TZ 
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Chairman hopes to complete the standard at the next meeting. 

(6) A reply to DSA letter X3.2/03 was prepared. 

U) ^„ e u a a rlies VP ul >lication for the new standard punched 
card was estimated March 1965. punenea 

s&rsr rsr u - ■■ - 

Letters to the Chairman of X3.3 regarding "NOT READY" and 

” “-u.-srjs, 

ad Ejection of Vice -Chairman and AIR 

- ksz sajssatas 

L 1 H°r?= n ° f an Assistant International Representative: Messrs Utman 
and Clamons were nominated. Mr. Utman was elected. 

® - Report of X3 action on X3.2 items 

had be a e,; r a ma ccep r ted r b t : d X 3 ’ at H :“ | ite, " S SUbmitted * X3 ' 2 Publication 
r • ^ He Also reported the results of th#* q 0 i ■> 

o° f f St'sssn ss t „ 

JLeports on International meetings and proposals 

A report was received on the recommendation of the International Tnint 
fn e Jo"° 3ommitt f e . i ? Mila " which would transfer the responsibility of 

ompu er activities to ISO/TC-97. New TG's to be formed by SC-4(Italy) 
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“P-. haired by the 

by the United Kingdom. y and Input/Output, chaired 

o: 89e,,da to eaabi ® 

2 ‘ Action 0 " X3.2.1 natters 

soft 11,6 interim aoiution^ouid^e tahen'care^f taP ® ™ S brou 9 |,t 
software or a combination of both by either ‘'Adware or 

It was moved by Mr. Clamons that document X3.2/85 and X3.2/86 be adopted 

States’ 

not support representation^ thi^S'cSSi « Can ' 

T e 2 sxssr 

• Action on X3 .2.2 items 

a^Sl^ts r ; 0 C i terns ’'TalTel ^ * 0C,ment X3 - 2 /S7 be adopted. With 

tape foS!!!*!° n ° f bel ” 9 able t0 su PP° rt only one inch 

8) cto™ Standard RS - 291 < bat *>* information inter- 
Motion passed: Y (17) N (3) A (0). 

H. S. Delegate 

f"m, br * n 

*“•* •’ Si«-S/s“' 2 “;.,“:y"- XUSX’-Sffir 

Action on X3 .2.3 items 

that the u nited n statSrwhSrthe e ^sitiorthat d th nt ° dOCUment X3,2/89 
words paper card”. Passed! Y 08) * fi (o) a^J 11 ® 1,,ClUde the 






Moved bv Mr r r ** , 

to delegates and as corners. '"ihe^endedT X3 ‘ 2/ ° 9 as instructions 
Passed: Y (19) X3 ' 2/89 “ S 

Moved by Air. C E Ato i 
15 ‘ ^Sn_on_ X3.2,4 item, 

mitted, y f 0 ^'rSSiSw™Sd that tbe t8ble and defi nitions X3 2/88 

the May 64 K-97/SC-2 n meSungs! nStrUCtl ° nS t0 tbe USfl ^lega^iSnS'fw 

In ® es tablishment of control requiSemeSuf 6 Sequence must b « considered 

Proxies for Messrs. Windhorst and Avakian were recogniaed. 

Motion passed: Y (8) N (4) A (7) 

Ad JIo^Commi tte^to^p repare^a document “’M T ^ UeSted form an 
elimination of ”RU" and to DroviHo 1 explainin g the reason for the 

functioa la - adad os) ut i (0) 



Moved by Mr. Utman that y** o >. 

gation to 1C-97/SC-2/1VGA; D T°<S, S™”!; 8 1 ° f the following dele- 
J. L. McKelvie; Alternates- J k "• H - Sluis, B. r. Andlrson 

H. E. Ankeney. Passed: V (17) K ' N U [o? flSt A 0n ( e i) 8 - J ' aaderSOn ' 


1S - Action on X3.? a items 


Pro^^f^h^Sr^S Suin^iS"" 1 ?* d Created by the *P- 
°™ Cnded acti0n by X3 - *• «t»n su g ges C ?e n d r a ad f a : e S p^^gram. 



5) Present^a^un R p”St are ^o 8 the ^U^S ^delegation 3 

Table appended i„ Appendix E. 
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nations^ that^'m " S h ''i* X3,2 vla X3 advise the members of the dele- 

20. New Business 

Mr. Griffin agreed to write a reply to the X3.1 letter. 

Action on X3.2;l items 

cation of r the nr at la a k n° f ex P° sltory remarks should not . hold up publi- 
cation of the proposed American Standard Recorded for Magnetic Tape. 

Mr. Utman's proxy was recognized. 

Moved by Mr. Utman in absentia (Little) to accept X3.2/82 as a reply 
to T. Bousquet. Passed: Y (12) N (0) A (3). P y 

13 - Action on X3.2.2 items 

Moved by Mr. Auwaerter in absentia (Booth) and subsequently amended 
* One Tnr| CU p en f X3 ’ 2 u 9 t'' Pro P osed American Standard Take-Up Reels for 

ballot for"*!!” 8 ? Ia P e ' be circulated among X3.2 members for letter 
ment and haii^ 15 ^ 0 " X3 3S 8 P ro P° aed American Standard. The docu- 
Tntl 1 t V ad ex P lanat °ry remark will be mailed when ready; bal- 

Y (10) N (2) A U (T) t0 the Chairman 30 days after filing. Passed: 

14. A ction on X3.2.3 items 

ment'^back^to X3 ^ cke ; 2ia that X3 - 2 direct the "Rounded Corner" docu- 
ment nacic to X3.2.3 for further study. Passed: Y (13) N (2) A (1). 

Mr. C. E. Mackenzie wants direction and comments. 

and i terrh X A; 2 » direCted C !! a j rman X3 - 2 - 3 t0 re PlY to DSA giving March 65 
o? a card standard a S "a . res P ectively for ad °P‘i°" 

16* Action on X3.2.5 items 

McKe " Zie that the Program of work, docu- 
ment X3.2/90, dated 3/12/64, developed by X3.2.5 be approved by X3.2 and 






New number assigned since the meeting. 


I 


Data Processing Group 


X3.2/9? 

March - 23, 1964 

““ -” rk * 

Collating Sequence 

Amended by Mr r p m . 

Pl8ce at each ‘ meetla «- ^ l W 3 take 

• ^a-SOji3 1 2 i £ i tems 

— - - — 

The " ,eetlna adj ° Urned 13. 1964 at 4:00 P.„. 

Respectfully submitted, 

Eric H. Clamons 
Secretary, pro tern 
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Appendix A 

. 1HRCH .Q-.o ig6 , 


E. H. Clamons 
D. A. Kerr 
H. Spielman 
3. L. Little 
G. R. Arne 
R. F. Ewald 
W. Y. Lang 
George Murhphy 
3*. R. Bousquet 
3. F. Auwaerter 

W. F. Huf 
R. E. Utman 

G. V. Hawkins 
C. E, Mackenzie 
3- W. Windhorst 
R, E. Mullendore 
E. Lohse 

H. S. White, Jr. 
R. M. Brown 

M. Mendelsohn 
W. H, McKenzie 
E • J . Lewi s 
R. F. Mundy 
3. W. Sage 
3. K. Nelson 
3. E. Taunt 
F. L. Thompson 
H. L. Tholstrup 
3. L. Smith 
J. R. La kin 
C. E. Schultheiss 
3. B. Booth 
J. G. Griffis 
W. J. Cra.ven, Jr. 
E. L. Griffin 
E. F. Vidro 
J. A. Bardon 
R. M. Gryb 


Affiliation 

UNIVAC 
Bell Labs 
RCA 
NBS 

Mergenthaler Linotype 
Bell Labs 
Bell Labs 
Ampex Corp. 

Honeywell 

Teletype Corporation 

Na vy 

3. C. Penny Co. 

IBM Corporation 

IBM Corporation 

Control Data Corp 

Bureau of Census 

Burroughs 

DOD 

DOD 

Monroe 

ITT/D ISD 

itx/disd 

GSA 

G.S. Army 
Western Union 
GE 

UNIVAC 
Friden, Inc. 

IBM Corporation 
IBM Corporation 
Burroughs 

Teletype Corporation 

NAVCOSSACT 
U.S. Navy 
Xerox Corporation 
Def. Com. Ao. 

AT & T 


March i; 


March ia 



M = Member 
A = Alternate 
0 = Observer 
P = Proxy 



(?e5 


1c 


7:, , C Cc.dcj 



Letter' Ballot concerning the Seconc Draft Proposal for an ISO R ecommendatio; 
laid down in document ISO/TC 97/. 30 2 ; Seer . -22) 75 F/E 


Approves as Presented 

Belgium 

Chechoslovakia 

Spain 

S weden 

Approves In Principle ( Comments C h’ven Bel ~w) 
France (in process of being transla:ed) 

Italy 
i "Sb n •• A 
Switzerland 

United Kingdom 

United States 

Opposed - None 

Comments Received but no Ballot 
Germany 

_J — \ ■ T 





I 


v / 


^ — J 


- vv 




point A - Italy expresses, with regard to Provisional Note No. 8, a prcrerence 
for the use of the numbersign (//) in position 2/3 of the 7-bit set. 

We believe that the tilde po) should be considered as a national sign only, 
point 3 - We feel in addition, that a re-examination of a limited number of 
symbols in the control portion of the code is in order at this time. 

In particular, we wish to study the elements presently assigned to the 
following code table positions: TV 

0/1, 0/2, 0/5, 0/6, 1/0, 1/4, 1/5, 1/7 up to and • including 1/15. 

i # 

A Working Paper proposing a new disposition of these code table positions 
will follow. 


S witzeriand 

In principal Switzerland agrees to ;he present dra.rt proposal ana cnooses tne 
numbersign in position 2/3 of the set,, The following reservations are made: 

a) The proposal does not show sufficient comptability of the special signs 
with the 'upper and lower case philosophy 11 of typewriter-type devices. A 
definition of these characters which does not prevent a simple and straightforward 
implementation on such devices should be discussed and found. 

b) The present proposal does- not permit a complete solution of the accent 
problem in parallel printing devices. This is true for the French language, 
whereas for the German version the number o, positions reserved *or ,.a..^nc*I 
use is sufficient. However, the lowiss national set should as tne iams uine 
cover the French and the German requirements as mixed texts on documents 
are frequent. 

We recognize that a correct solution of these special requirements is 
difficult to find and we therefore will wait for the position of France and i 

eventually Germany beroee .a nnal uecision can os taxon. 
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Switzerland Cont'd 


c) In addition to the 6 and 7 bit sets a simple 4 bit- numeric set should be 
defined for simple numeric data imerchange. This need exists especially in the 
tele-metering area. The 4 bit sa; should contain the digits 0-9, space, +, - , 
asterisk, decimal point, possibly also comma. In order to facilitate translation 
from the 4 bit code to the full set a relocation of the latter signs in the 7 bit 
code from column 2 to column 3 should be considered. 


U . K . (first set) 

1. The U „ K . has recorded a vo;e approving the second draft Proposal 75, in 
principle, subject to consideration :>f the comments tabulated below. 

2. This is the first list of comm 3 its and another will followin the near future. 
Included in the second list will be our opinion about Provisional Note 8 on which 
we have not yet reached a final decision. 

3. We are of the opinion that too many Information Separators have been 
incorporated and probably four would be sufficient. 

4. We suggest that consideration be given ;o the incorporation of the following 
four Separators:- 

118 Unit Separator 
RS Record Separator 
GS Grojp Separator 
FS File: Separator 

I 

5. We do not think that RU (TC) is required. 

6. We think that ACK, which is covered at present by Note 7, should be 
transferred from Column 6 to a position somewhere in the first two Columns 
where the controls are concentrated. 

7. We think that a control End of Block ( EiOB ) is- required and could take 
up a position w somewhere in the first two Columns. 


Although we intend to send further comments it will unfortunately not be 
possiDie for us to send them before ycur original closing date of 15th March. 



U) 


March 


1964 


We are, however, having meetings of our Nation a! 
with the matter as quickly as possible. 

U . 14 « Cont'd (2nd set of commenis) 

Note 8 - The U.K. prefers the numbers sign. 


Committee and will' deal 


\ 


LEM or P E M 

In our opinion, this matter could, with advantage, be reviewed closely 
Decause it seems that it should be possible to reach the required condition by 
the judicious use of the existing control characters. 

I* > investigation , it appears that one or other of these controls is 

really necessary after all, then the U.K. would prefer PEM. 


ACK 

In our first comment we proposed that this should be transferred and -we 
now suggest that it could be put at TC 6 in place of RU. The transference 
ACK means the cancellation of Note 7 and also implies that there will be 
no graphical representation of ACK. 


NACK 


We think there is a good case lor the inclusion of this control and suggest 
that it should be placed in column row 5, instead of Error and thet Error 
itself should be placed at IS 7. 

EOB 

t 

We think there is a case for the inclusion of EOB (End of Block), and 
that a possible position for it would be in place of LEM. 

Information Separators 

In a previous comment we suggested four new separators, US, RS, GS 
and FS , and we consider that they should be placed at IS 1 , IS2, IS3, and 
IS4 respectively . 

Commercial At If ACK is transferred with the consequent deletion of Note 7,‘ 
we suggest that the commercial at sign (@) together with its Note 4 should be 
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U . . Cont'd 2nd comments 


interchanged with the dash sign - . We make this suggestion having in mind 

assistance to certain countries may have difficulties with certain extended 

letter's. 

. \ 

Reverse Slash 

We suggest that the reverse slash (•<_) together with Note A 5, should be 
deleted from column 5, row 12, and should be replaced by (CS2) , meaning.;- 
a second currency sign. V,. 

Rage 21 . . 

1 he second ftem on P a 9 e 21 relates to the Delete character. The statement 
says it is used for "Erase" and "Rub out" We do not think the second is 
correct and we suggest it should te replaced by "obliterate." 




DEUTSCHES 


ROBMEKfflJSP^^B 


'{jOii O' 

MITGLIED DER INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO) 

BERLIN W 15 


Association Prancaiso da 
i, r o realisation 

25 Rue Not re-Dana das 
Victoires 

Paris (2 e ) (Prankrcieh) 


35/97-2 


Larch 17, 19 o4 


ISO/jl’O 97/sc 2 “ghr.racter Sets snd Codiny ;i 


G-ansloaen, 



lub-coeraittee. Shank you ir advance 


Tours faithfully 

D3U 2 S C HER HO A : • .33 AU S S C HU S S 
ike Director 


ISncl. 



Ludvyig 


Copy to 



• • ISO 

\ 

international organization for standardization 

TO 97 - Computers and Information Processing 
' SC 2 - Character Sets and Coding 

(Secretariat.: France) 

Deutscher Normenausschuss ISO/TC 97/SC 2 (Germany-4) ■ 

Uhlandstrasse 175 March 1964 ; T: 

Berlin 15 


German Comments 

on Document ISO/TC 97/SC 2 (Seer. -22)75 J Second ISO Draft Proposal, 
6 and / Bit Character Codes for Information Processing Interchange 


6 Bit Set , 

We agree in general with tie 6 bit code. However, it seems to be 
advisable to restrict the rumber of possible alternatives, in 
particular in the places indicated by notes 3 and 5. An unique 
coding would facilitate information interchange in general and 
in international relations and would take care of the viewpoints 
outlined in SC 5. An unique coding would normally enable the 
user to use tne code v/itnout previously establishing conventions 
about which alternative has to be selected. 


We uhereiore propose to standardise the xollowing arrangement 

Column/Row Character 

l/l 2 < 

1/13 = 

l/l4 > 

1/15 
3/12 


/ 


CS with Note 


_ o 


should this proposal net be accepted the following alternative 
only should be admitted: 


Column/Row 
l/l 2 

l/l3 

1/14 

1/15 

3/12 


Cizs. rs.c l* 0 ] 

pQ 

V.,* Kj 

V'b 


\ with Note 4 


iu snould 00 explicitely s“C at s c that the two alternatives may 
not be combined. 


7 Bit Set 

According to informations received proposals will be submitted 


to SC 2 oeiore or ao the deeming m Nay from other oarties 


which will considerable affect one cciiorol characters a - 


ore sent 


in 0 


he code table. In case that 


; / P rr a p -- 


ing of 


QP 


2 snou .w 0 . 0 . e c i 


u vs 


Apart from 

these 

O' ,0 ',0 p 

comments on 

the 

7 bit 

V/e agree to 

plac 

e the 


to star w a new basic discussion of the code, v/e propose to 
discuss lirsr lie set of characters to be incorporated and onlv 
after that the positions to be allocated to individual characters 

eneral remarks we present the following 
set table as shown in document , 75 •’ 
small le seers of the alphabet in columns 6 z 
We propose to move the "Underline” from position 6/0 to Position. 
4/0 j it will then be nearer to the otner special symbols. 

3otn, the Number sign and the Tilde, should be shown separately 
in the code. We propose to leave the Number sign in position 2/3 
and to put the Tilde into position 6/0. The Commercial At should 
be considered as a national symbol and be placed into position 
7/l2 with Note 4 . However, we would also be prepared to accept 
"o 0 ^ ^ o* t h e *** ”* d e p 0 s ^ p /-j ~ 

moving this one into position 7/l2. 


is tend of the Exclamation 


/■ 1-. -/n 

-ict- N- Cv-.G. 



Note 


In accordance with column 5 special signs should be allocated 
to the positions in column 7 marked with Note 4, when' no nation- 
characters are required. The following characters are proposed 
with Note 4: 


Column/Row 

7/11 

7/12 

7/13 


A 

I 


S' or ! (see above) 
- q (base ten) 


In the control area RU and at least tv/o Information Separators 
could be eliminated. In their place we propose to introduce 

SOB (End of Block) to be used in data transmission 
to separate consecutive blocks within a message, 
in particular with error correction. 

ACK as a control character for a positive confirmation 


instead 

of using -combinat 

/? as a 

second character 

considering that CO ITT re 


Furthermore we agree with the views expressed in document 
ISO/TC 97/SC 2 ( Italy-2 )85 and support the proposal to replace 
LEM by PEM. ' 

Representation of the Codes i a Media 

The 6 and' 7 bit codes cannot be finally accepted unless an 
agreement has been established for representing the codes in 
the most important media, sues as punched tape and magnetic 
ice. 'For both these media we recommend to represent the 6' bit 


ode by placing bits 1 to 6 in the tracks with same numbers 
nd the Parity Bit in track 7, In punched tape the 7 bit code 
hould be represented by placing bits 1 to 7 in the trac] 
ith the same number and the Parity Bit in track 8. 


icks 


Moreover, an agreement should be attempted for the representati 
of the codes in punched cards and for the bit seouer.ee in data 





PROPOSED SOLUTION 


2 - 


- / Polina- -L/ . . . . 


According to fig. 1 ire propose 2 


For diacritics: 


acuue accenc 

as graph! 

grave accent " 

as . graph! 

, . . « 


craeresrs 

as graph! 

underline _ 

cr cedill 

circueiflex 

or tilde 

Currency Sign Co as 

char act 3 1 

Each Space ' 2S as 

char act e : 


y 


y as character 2/0 
'' character 3/ll 


Ur'/'o */tt 1 ’ -5 -Knp *1 m* v ■a , ?*5 T-r t* 

■ *wwv.«wUuwUU J *i 

Xi'C U wCi JT ^ .i/vcLC-i- 


^ W :C V %J \ * •-'MW W)J ^ ^ w— w W W«a «. 

tv? 5 *•* *-* *? • * ,-s 


''r-’^rvrpi 


:ss 


/i/ .As diacritics 


•r-'r»a - ■ ‘ ’-r *-« v«r>>' *1 <17 *1 

- -» 4 > ,— , w~. .«c.wv 


characters s. 7 - *as c:r: ; . 

A v 3 as 

A " B as 

* -v - 


her saisuscrce, res 


Phis representation gives only a slight inconvenience i: 
nathenatical relations . 

jzj Character 3/ll nay he consiclerad as generoA ”upp 


C-w— . -i» i/ m s* 



ISO/TC 57/so 2 /Poland- l/ 


For instance, if it is reprcs enbed by oircussflsac, it is possible to “write 

Polish 2 as 2 

Icelandic 1 as a 

etc. 

Character 2/0 may be consider ed as general "lower diacritic". For in- 
stance, if it is represented by "under.'Li ^ i*5 US ipC3 si'ole to -write 

Polish a as a . . 

French q as £ 

etc. 

Such uncorrectness of some accentuated letter representation can often be 
tolerated. 

/3/ Some other graphics can be used as diacritics. For instance we can 

write 


Polish 


7. T3oj"»' ! r* O — ' f. 

W '1 U oubv 


Norwegrlia / as 0, Bach Space, / 

/4/ Including BS in position following all other letters we obtain na- 
tural collating sequence for accentuated, le veers . * v — no </ .. >,s ^ a . 

Polish 1, expressed as 
L, Bads Space, - 
follows the comb IlMcvw2.CZl 
L, cry letter 

but is lief ere the combination 
Id, any letter 

/5/ Character Null, eliminated in ovr proposal, may be possibly substi- 
tuted by any control character not being used or by the character 

"Delete". 









































0000 


0001 


0010 


001 1 


0100 


0101 


1000 


1010 
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NULL 


(STOP) 


SYNC 


0110 

R 

> 

0111 

B 


5 

E 

U 

6 

F 

V 

7 

G 

W 

8 

H 

X 


1 

2 

3 

4 

5 

6 

7 

C 

1 

R 

S 

1 

2 

3 

4 

5 

6 

7 

C 




















































Fred W. Smith, Senior Engineer — Telegraph Equipment Div. — P & E Dept. 


NEW 


AMERICAN STANDARD CODE 


INFORMATION INTERCHANGE 


Introduction 


On June 17, 1963 the American Stand- 
ards Association (ASA) approved a new 
American Standard Code for Informa- 
tion Interchange.* The new code, com- 
monly referred to as ASCII (usually 
pronounced asky), was developed after 
four years of work by a committee of ex- 
perts in information processing and com- 
munications, at an estimated cost of more 
than three million dollars. ASCII is a 
7-bit code intended for information inter- 


change miong data processing systems, 
communications systems, and associated 
equipments. Since it was developed to 
meet both message communications and 

data iprocessing requirements, it repre- 
sent « corrmromise between the needs 


<J1. clliU. LictCc* jJi. C/V-CiSOUiOj 


not ideal for either group but acceptable 
to both. 

The use of centralized computers, con- 
nected to data originating points via 
communications facilities, is increasing 
rapidly, and the new code is expected to 
find wide application in future systems. 
In fact, the first two large-scale uses of 
the new code in Western Union will be in 
the AUTODIN overseas system, now be- 
ing developed by Western Union for the 
Department of Defense, and the nation- 
wide Advanced Record System now being 
built by Western Union for the General 
Services Administration. This article, 
therefore, is intended to explain the logic 
designed into the new code to telegraph- 
oriented engineers and other technical 
personnel. 


* Copies of the “American Standard Code for Informa- 
tion Interchange — X3.4-1963” can be obtained from the 
American Standards Association, Inc., 10 E. 40th St., 
New York 16, N. Y. at $1.30 per copy. 


Before developing the new code, ASA 
subcommittee X3.2 reviewed more than 
sixty existing codes, including the Baudot 
code, but decided that none of these were 
suitable for use as a standard for general 
information interchange. 


History of the Baudot Code 

The so-called Baudot code, used almost 
universally in printing telegraph systems 
today, is named for Jean Maurice Emile 
Baudot (1845-1903), an officer in the 
French Telegraph Service. However, Bau- 
dot did not invent the 5-level code, which 
had . been used for cryptography by Sir 
Francis Bacon as far back as 1605. Nei- 
ther did Baudot develop the code assign- 
ments for the- letters, svmbols and fane- 


*iCV Cl lb J.O 


fitting that the 5-level code be named 
for Baudot because of his many signifi- 
cant contributions to the telegraph art. 
Even today it is difficult to design tele- 
graph apparatus without using one or 
more of the principles first conceived by 
Baudot. •' . " 

Between 1899 and 1901, Donald Mur-, 
ray, an Australian newspaperman, de- 
veloped and patented a high-speed one- 
channel printing telegraph. Murray de-'' 
veloped his own code assignments for 
the 32 permutations possible with a 5- 
level code. He assigned the permutations 
containing the least number of marking 
pulses to the most frequently used char- 
acters, in order to keep the number of 
holes punched in perforated tape to a 
minimum. One apparent discrepancy in 
his code was the assignment of two mark- 
ing pulses to the letter “Z,” which is the 
least frequently used letter in the English 
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alphabet. This may have been a conces- 
sion to some European languages, in 
which “Z” occurs frequently. 

Western Union purchased the Ameri- 
can rights to Murray’s patents and 
adopted his code assignments for the 
letters of the alphabet and the 10 digits. 
However, Western Union did change some 
of his code assignments for upper case 
characters. Murray’s code differed from 
the Baudot code, then used in Europe, 
for every character except the letter “I.” 
Telegraph engineers recognized the ad- 
vantages of Murray’s code in minimizing 
wear on perforating mechanisms, tape 
transmitters, and relays. Eventually it 
was adopted by Europeans and, again 
with changes in some upper case char- 
acter assignments, became the standard 
CCITT (International Telegraph and 
Telephone Consultative Committee) No. 
2 code. 

The Baudot code has been used in 
v telegraphy since 1874 and will undoubt- 
edly continue to be used for transmission 
of the bulk of administrative messages 
for many years to come. However, it does 
have certain built-in disadvantages which 
make it unsuitable for general use in 
data communications systems. Although 
there sire 32 possible permutations of the 


Choice of a 7-Bit Code 

ASA Subcommittee X3.2, which devel- 
oped the new code, attempted to develop 
a 6-bit standard code, because many ex- 
isting computers use a 6-bit code in their 
internal operations. (Note: In computer 
terminology, the word “bit” is a contrac- 
tion of “binary digit” and is used in the 
remainder of this article instead of the 
word “unit” or “level,” commonly used 
in telegraph terminology. Likewise, the 
terms “0” and “1” are used instead of 
“spacing” and “marking” pulses, respec- 
tively.) A 6-bit code would perhaps have 
been adequate for either data processing 
or message communications, but it was 
not possible to include all the alphabetics, 
numerics, special symbols, and control 
characters required for general informa- 
tion interchange within a 6-bit code. An 
8-bit code was also considered, since this 
would permit transmitting two 4-bit bi- 
nary-coded decimals (See Glossary) per 
8-bits. However, it was decided that an 
8-bit code would be too wasteful for most 
users, because 256 characters are seldom 
required even in data processing. Finally, 
7 bits were chosen as the minimum num- 
ber which would permit derivation of all 
the required characters. Thus, this code 
provides 128 possible characters, each 
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^pacing ) is not normally used and nve 
other permutations are reserved for ma- 
chine functions such as carriage return 
and line feed. This limits the number df 
possible graphics (printed characters) to 
26 lower case and 26 upper case charac- 
ters. Some data processing systems re- 
quire more than these 52 graphics. In ad- 
dition, it is necessary to use figures and 
letters shift to obtain the dual meaning 
for 26 characters. In data processing sys- 
tems, there are disadvantages in using 
an ambiguous code in which the meaning 
of a frequently used character can depend 
upon a previous character. Also, the Bau- 
dot code is not structured so that collat- 
ing and sequencing operations can be ac- 
complished by simple binary arithmetic 
operations in data processing systems. 
(For readers not familiar with binary 
arithmetic, an explanation of the funda- 
mentals is given in Appendix A). 


or permutation. 

Structure of the Code 

In discussing the ASCII code, it is - 
convenient to arrange the 128 bit permu- 
tations in 8 vertical columns, with 16 
horizontal rows in each column, as shown 
in Table 1. The vertical columns are iden- - 
tified by the three high-order bits (7, 6 
arid 5, or b T , b c and b 5 ) and the l’6 hori- 
zontal rows by the four low-order bits 
(b 4 , b 3 , b 2 and bi). The table is arranged 
in continuous increasing binary sequence, 
from top to bottom in the horizontal rows 
and from left to right in the vertical col- 
umns. The binary number “0000000” 
(decimal zero) thus appears in the top 
row in the left-hand column and the bi- 
nary number “1111111” (decimal 127) 
appears in the bottom row in the right 
hand column. The bit pattern for any 
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NULL — Null/ldlo 

SOM — Start of Message 

EOA — End of Address 

DCi — Device Control 

DC* — Device Control 

DC:i — Device Control 

DCi (STOP) — Device Control (Stop) 

ERR — Error 

EOM — End of Message 
EOT — End of Transmission 
WRU — "Who are you?" 

RU — "Are you . . .?" 

BELL — Audible Signal 
FE» — Format Effector 
HT — Horizontal Tabulation 
SK — Skip (punched card) 

IF — Line Feed 

VTAB— -Vertical Tabulation 


FF — Form Feed 
CR — Carriage Return 

50 — Shift Out A y 

51 — Shift In 

DCo — Device control reserved for Data Link Escape 
SYNC — Synchronous Idle t 

LEM — Logical End of Media • •• 

So-St — S eparator (information) 

Space (Word separator, normally non-printing) 

< — less Than 

> — Greater Than 

4 - — Up Arrow (Exponentiation) 

— Left Arrow (Implies/Replaced by) 

\ — Reverse Slant 
ACK — Acknowledge 
0 — Unassigned Control 
ESC — Escape 
DEL — Delete/Idle 
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character is usually given in the high-order 
to low-order bit sequence. Thus, the bit 
pattern, or “code,” for the letter R is: 

Bit number: 7 6 5 4 3 2 1 

Bit pattern: 10 10 0 10 

This order may appear to be the reverse 
of that normally used in telegraph com- 
munications, where bits are usually given 
in the low-order to high-order bit se- 
quence. But binary numbers, like decimal 
numbers, are given high-order digit first. 

In developing the code, the ASA Sub- 
committee decided to place the 64 graphics 
in a “dense graphic subset”; that is, in a 
block of 64 consecutive binary numbers, 
preferably in four contiguous columns. 
First choice for the placement of this 
subset was either the first four or the last 
four vertical columns, since this would 
have permitted identifying the graphic 
subset with relatively simple circuitry by 
examining bit 7. However, the graphics 
could not be placed in the first four col- 
umns because the “all-zeros” character 
was reserved for the “null,” or idle, char- 
acter. This permits continuing the tradi- 
tional use c i blank perforated tape as a 
leader at the beginning of a message. It 
was also decided to reserve the “all-ones” 
bit pattern for the “delate” character in 
order to permit its traditional use as a 

middle columns were finally chosen as 
the best compromise. In each of these 
columns, bit 6 is different from bit 7. / 
This will permit identification of the ' 
graphic subset with relatively simple cir- 
cuitry by a comparison of bits 6 and 7. 

Most of the control characters were 
placed in the first two columns, and each 
class of controls was arranged in hier- 
archial order. At present, all of the char- 
acters in the seventh column and most of 
the characters in the last column are un- 
assigned. 

Structure of the Graphic Subset 

The arrangement of the characters in 
the graphic subset was strongly influenced 
by considerations of the ordering, col- 
lating, and sequencing operations in data 
processing systems. The graphics are ar- 
ranged so that a simple comparison of 
binary codes can be used to order infor- 
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mation in a desired sequence. For exam- 
ple, conventional usage requires that the 
name' “Johns” appear ahead of “John- 
son” in an alphabetical listing. This re- 
quirement resulted in the word separator 
(space) being assigned to the lowest bi- 
nary number in the graphic subset. Sim- 
ilarly, a name such as “West, W.” should 
collate ahead of “Weston.” This conven- 
tion resulted in the comma being placed 
ahead of (or assigned to a lower binary 
number than) all letters and digits. Other 
commonly used punctuation marks were 
also placed in the first of the four graphic 
columns. 

In order to permit a 4-bit numeric sub- 
set to be derived from the code, the ten 
digits were placed so that the four low- 
order bits represent the binary coded 
equivalents of their decimal values. The 
standard implies that the preferred char- 
acters to be included with the 10 digits in 
such a 4-bit subset are the asterisk, plus, 
comma, hyphen, period and slant. Since 
these six characters are not located in the 
same column as the digits, the 4-bit subset 
cannot be directly derived by merely 
dropping the three high-order bits. This 
will present no problem in contracting to 
a 4-bit subset, but will complicate the ex- 
pansion of the 4-hit subset to a 6-bit or 

The colon and semi-colon, which are 
less frequently used than the other punc- 
tuation marks, were placed immediately 
after the ten digits because of interna- 
tional considerations. In areas where the 
pound sterling monetary system, with its 
12 pennies in a shilling, is used, these two 
characters can be replaced by the “digits” 
10 and 11. 

Dpsign of typewriter-like devices such 
as teleprinters was also considered in de- 
veloping the standard. An effort was made 
to place characters which are normally 
paired on a typewriter keytop so that 
they differed by only one bit. This will 
simplify the design of keyboards using 
the new code by permitting a shift key 
to be used to invert one bit. However, 
not all of the traditional keytop pairings 
were retained, since other considerations 
conflicted with this requirement. For ex- 
ample, the digits 2, 3, 4 and 5 differ from 
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the characters normally associated with 
them on a typewriter keyboard oj^Ly in 
bit 5. The other digits are not as simply 
related to their corresponding “upper 
case” assignments. 

The 26 letters of the alphabet were as- 
signed to a continuous block of binary 
numbers in the 3rd and 4th columns of 
the graphic subset, and arranged in in- 
creasing binary sequence from A through 
Z. Five infrequently used symbols were 
placed in the fourth column immediately 
following the alphabet. These symbols 
can be dropped in order to accommodate 
foreign alphabets containing more than 
26 letters. 

A 6-bit graphic subset can be derived 
from the standard by dropping bit 6. The 
resulting subset will still retain the collat- 
ing order used in the standard. In order 
to use such a code for communications 
purposes, it would be necessary to sub- 
stitute carriage return and line feed for the 
asterisk and hyphen, or for two other in- 


frequently psed characters. 


Control Characters 


The controls included in the code fall 
into four, classes: (1) transmission con- 
trols- format effectors: (3) device 


separators, psgd to identify boundaries 
of various elements of information. These 
controls, also called data delimiters, are 
machine-oriented controls used in data 
processing to serve a purpose similar to 
that of punctuation marks in message 
communications. Their exact usage has 
not yet been defined. 

Several special controls which do not 
logically fall into one of the four classes 
previously described are also included in 
the code. The “shift out” character sig- 
nifies that the graphic characters which 
follow have -alternate meanings; that is, 
meanings other than those shown in the 
ASA code table. The “shift in” character 
denotes a return to the standard graphic 
subset. Use of these two characters is 
thus somewhat analogous to the figures 
and letters shift characters in the Baudot 
code. 

The first character in the device control 
group (DCo) has been reserved for “Data 
link escape.” Use of this control has not 
been formalized as yet, but it is expected 
to serve a purpose similar to the “shift 
out” character. The latter character is 
intended primarily for communications 
use while the “Data link escape” is in- 
tended to provide' supplementary con- 
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These four classes are grouped together 
and located in the first two columns of 
the table in the order given. Each classy' 
of' controls is arranged in hierarchial or- 
der, but there is not intended to be a 
hierarchial relationship between classes. 
The first 8 characters, such as “start of 
message” and “end of transmission,” are 
classed as “transmission controls,” since 
they are used primarily in communica- 
tions. The second group, format effectors, 
contains characters which are used to or- 
ganize printed data on a page, such as 
carriage return, line feed, and vertical 
tabulation. The third group consists of 
device controls, useful in controlling the 
operation of auxiliary equipment. Use of 
these controls has not yet been stand- 
ardized, but it is anticipated that they 
will be used for such purposes as turning 
an auxiliary reperforator on or off and 
starting or stopping a tape transmitter. 
The last group consists of information 


The “escape” character also signifies an 
“escape” from the ASCII code. Exact 
use of this character has not been formal- 
ized either, but it is intended to modify 
the meaning of the following character 
or characters. This control is intended 
to provide a broad expansion of the code 
for special uses. For example, it could 
be used for communicating in those for- 
eign languages which do not use ( the 
Roman alphabet. * : 

The three remaining controls are the 
“error,” “synchronous idle,” and “logical 
end of media” characters. The “error” is 
for use in indicating an error in data. The 
“sync” is for use in achieving or retain- 
ing synchronism in synchronous trans- 
mission systems. The “logical end of 
media” is intended for use as an end-of- 
tape or end-of-card, etc. character. It 
does not necessarily occur at the physical 
end of the medium. For example, in per- 
forated tape, it could be followed by blank 
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The “acknowledge” character is in- 
tended for use as a single-character an- 
swer-back. Its position in the table was 
chosen to permit generation of the char- 
acter by relatively simple means; that is, 
by generating an open line for 3 bit- 
lengths in a start-stop system. This choice 
was probably influenced by the use of 
automatically generated “V” answer- 
backs in many telegraph communications 
systems. 

Some Shortcomings of the ASCII 

The new ASCII code is a significant 
achievement in the field of standardiza- 
tion and its adoption as a standard may 
well mark the beginning of a new era of 
standardization in the communications 
and data processing fields. For the first 
time, a committee of experts representing 
many fields and many competitive com- 
panies worked together to develop from 
■.“scratch” a standard code; that is, the 
new code, unlike the CCITT No. 2 code, 
is not based on any code previously in use. 
This permitted the committee to base the 
code primarily on logical considerations, 
with historical convention being consid- 
ered only where such considerations 
might influence future implementation of 
■flip f+nAo TV* crrvf+fv *yr Ti OTTi-mrrtY* -f-T* «' 

ojllv aoca nave some shortcomings. 

For communications use, the new code 
has numerous disadvantages. Use of a 
7-bit code for message communications is^ 
wasteful of transmission time, since a 5- 
bit code is adequate for most message 
communications. In addition, a 7-bit code 
results in a higher modulation rate for a 
given speed than does a 5-bit code. In 
some cases, this will require more expen- 
sive transmission facilities for use with 
the new code. For example, use of the new 
code with a unit-length start pulse, a 
parity check pulse, and a two-unit stop 
(or rest) pulse (11-unit code pattern) 
will result in a modulation rate of 110 
bauds at a transmission speed of 100 
words per minute. Thus, use of the new 
code at 100 words per minute over West- 
ern Union facilities will require use of 
Type 70 carrier terminals. 

There is no error protection included in 
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the 7-bit code. However, it seems prob- 
■ able that most communications systems 
• which use the new code will use an 8-bit 
1 code, with the added bit used to provide 
an even vertical parity check. (This may 
eventually be adopted as part of the 
standard.) An even parity must be used 
in paper tape in order to preserve the 
validity of the “rub-out” and “blank” 
characters. In magnetic tape, other con- 
siderations dictate the use of odd parity. 
This discrepancy may someday prove to 
be a disadvantage. 

Other error considerations were not 
entirely ignored in developing the new 
code. Most of the control characters were 
placed in the first two columns of the 
code in order to reduce the likelihood of 
generating a control code during idle 
transmission time by “hits,” or short 
opens, on the line. 

A conventional 3-row teleprinter key- 
board cannot be designed to generate the 
ASCII code, because of the large number 
of characters used in the code. There is 
no simple relationship between the digits 
and the letters of the alphabet with which 
they are normaly paired on a teleprinter 
keyboard. For example, the code for the 
letter E is 1000101; the code for the digit 
3, which is paired with E on teleprinter 

niVrtnii • i .' d ' lt . '3 i 

signed ior use with the new code must 
therefore be more like a typewriter, or 
a standard expanded 4 -row teleprinter, 
keyboard. Figure 1 shows the keyboard 
layout for the Teletype Model 35 tele- 
printer, designed to utilize the new code. 
To use this keyboard, a teleprinter opera- 
tor must learn a new touch-typing system 
for all of the digits and punctuation 
marks. 

From a communications standpoint, 
there are two other minor shortcomings in 
the ASCII code. First, the 7-bit code will 
be difficult for maintenance and superviso- 
ry personnel to memorize. Secondly, data 
processing considerations prevented as- 
signing the permutations containing the 
least number of “ones” to the most fre- 
quently used characters. This will result 
in increased wear, and thus higher mainte- 
nance costs, on reperforators, transmit- 
ters, and relays. 
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Figure 1. Model 35 Teleprinter and ASR Set Keyboard Layout 


The Future of ASCII 

The Teletype Corporation has already 
designed, and is now manufacturing, two 
lines of equipment which use the new 
ASCII code. Teletype’s Model 33 tele- 
printers and ASR sets are basically the 
same as the light-duty Model 32 units, 
"but designed for the new 7-bit code. The 
Model 35 teleprinters and ASR sets are 
basically heavy-duty Model 28 units re- 
designed f$r use with the new code. All 
of these units actually generate an 8-bit 
code, with an 11 -unit code pattern. At 
present^' there are two ’different types of 
keyboards available. In one type, bit 8 

• * •» • • " ^ t . f t 

or stop, pulse is thus three units long. In 
the other type, bit 8 is used as a vertical 
parity-check bit (even parity). , 

r ~ A Teletype spokesman has been quoted 
in the public press (Business Week, June 
15, 1963) as saying that Teletype expects 
half of their customers to be using the 
new code within five years. While this 
prediction may prove to be overly opti- 
mistic concerning the future of the 8-bit 
equipment, there appears to be little 
doubt that the new code will come into 
widespread use for data interchange in 
the years ahead. It appears doubtful that 
Western Union will ever adopt the new 
code for use in its public message service. 
Besides being wasteful of transmission 
time for message communications, its use 
would require extensive operator retrain- 
ing. Also, it appears unlikely that existing 
private wire systems used primarily for 
message communications will be con- 
verted to the new code. Such an expensive 
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conversion can only be justified where a 
private wire system is used primarily for 
data interchange. 1 

The future of the ASCII code is en- 
hanced by the revolution in data process- 
ing now in progress. As more and more 
companies and government agencies auto- 
mate and centralize their data processing, 
the new code will almost certainly come 
into widespread use. New communica- 
tions systems will be designed and built 
for use with the new code and perhaps 
some existing systems will be replaced by 
newer ones designed primarily for data 
interchange. A number of manufacturers 




ment are already providing "hardware ’ 
for use with the new code. Use of the new 
code will, for the first time, make possible 
the interchange of information between 
equipments made by different manufac- 
turers. 

Much standardization work remains to 
be done on the code itself and on imple- 
mentation of the code. This work is pro- 
ceeding at a rapid pace. By the time this 
article appears in print, it is possible. . 
that the code will have been modified to 
include a lower case alphabet in the un- 
assigned area. Inclusion of the lower case 
alphabet will probably be followed by 
adoption of the code as an international 
standard by the International Standards 
Organization. 

A standard for one-inch perforated 
paper tape will be issued in the near fu- 
ture. Work is continuing on standards 
for magnetic tape and punched cards us- 
ing the new code. 
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Acknowledge A character generated at a receiving device to indicate to 

the sending device that information has been received suc- 
cessfully. 

Are you? A request for a station to indicate if it is the station whose 

identification immediately follows the “RU” character. 



1 

Binary 

ed vhere a 
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counting. 


bit pattern. 


puter are ordered. 


Combinations ....... Arrangement of things into groups so that each group has 

which they are arranged. 

Data link escape A conditioning character which will change the meaning 

of one or mojre following bit patterns. It is intended to pro- 
vide supplementary control in data transmission links. 

* v s 

Device Control A functional character used to control an ancillary device 

\ or devices, more specifically intended for switching devices 

“on” or “off.” 5 "■ ' 

End-of-address The character used to separate the machine-sensible address - 

or routing part of a message from the following parts of 
the message. * 

End-of-message The last character of a message, except that in systems em- 

ploying error control, there is a possibility the error control 
character or characters may follow the EOM character. 

End-of-transmission The character used to denote the end of a transmission. 

A transmission may include more than one message. 

Error The character used to indicate that there has been an error 

in the information with which it is associated. 

Escape A conditioning character used to change the meaning of 

one or more of the following characters. It is intended to 
provide supplementary characters in general information 
interchange. 


APRIL 1964 


ASCII CODE • 




Format effector 


A functional character which controls the layout or position 
of information in input/output media. 


Graphic A written or printed letter or symbol. 

Hierarchial Classified in order of higher and lower rank. 


Information separator ... A character used to separate information in a logical sense. 

These characters are intended to be used in a hierarchial 
order. 

Logical end of medium ... A functional character which identifies the end of informa- 
tion on a unit of physical material such as punched card 
or tape. This character is not necessarily located at the 
physical end of the recording material. 


Order The way in which things are arranged. 

Permutation The order in which a set of things is arranged. 


Sequence 


To arrange objects or items in a given order. 


Set . . 
Shift-in 



> 



Any collection of objects or things. 


The shift-in character means that all the bit patterns which 
follow shall be interpreted according to the ASCII code 
table. 





which follow may have alternate interpretations until a 
shift-in character is received. 

Start of message The first character of a message. “Message” includes all 

information, such as header, text, and preamble. 

Subset Any collection of objects or items contained within' a larger 

set. 


Superset A collection of objfects or things which contains a' smaller 

set within it. 

Synchronize A character transmitted by a synchronous transmission sys- 

tem in the absence of any other character to provide a signal 
from which synchronism may be achieved or retained. 

Transmission control .... A functional character intended to control or facilitate 

transmission of information over telecommunication net- 
works. 

Who are you? A request for a station to identify itself. 
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Report of Meeting No. 11, ASA Task Group X3.2.4 
Code Assignments 
April 14 and 15, 1964 
BEMA Headquarters, New York City 


Attendance 


Members and Attendees 

H. Spielman, Chairman 

J. B. Ancona (Proxy for Davis) 

0. R. Arne 

J. F. Auwaerter 

E. A. Avakian 

J. B. Booth 

E. H. Clamons 

C. J. Davis 
J. G. Doyle 
W. F . Emmons 
R. F. Ewald 

E. S. Ferguson 
J. G. Griffis 
R. M. Gryb 
L. B. Haigh 

G. V. Hawkins 
W. F. Huf 

J. D. Keen 

D. A. Kerr 
W. Y. Lang 

E. J. Lewis 
J. L. Little 

C. E. Mackenzie 
E. F.- Manning 
J. K. Nelson 
F„ W. Smith 
R. R. Spalholz 
L. A. Tate 

H. Tholstrup 
L. R. Turner 
H. C. Umstead 

E. F. Vidro, Jr. 

A. L. Whitman 


Affiliation £ 

RCA 

IBM 

Mergenthaler Linotype 
Teletype Corp. 

Teleregister 
Teletype Corp. 

Univac 

IBM 

Fairchild Graphic 

IBM 

BTL 

Rockford Research Instl. 

DCA 

AT&T 

ITT Comm. Systems 

IBM 

Navy 

Univac Div. 

Bell Telephone Labs. 

BTL 

ITT - DISD 

National Bureau of Standards 
IBM 

USAELRDL 
Western Union 
Western Union 
Fairchild Graphic 
IBM 

Friden 
NASA 
USAELRDL 
Xerox Corp. 

ITT Communications Systems 


M sa Member 
A » Alternate 
0 ** Observer 
P » Proxy 


f 


X X 



, Documents Assigned X3.2.4 Numbers 
X3.2.4/ 

21 Letter to L. L. Griffin from W. Y. Lang 
X3.2/94, March 23, 1964. 

22 Memo from L. R, Turner on WRU.RU and INQ, 

March 30, 1964. 

23 Memo for Chairman X3.2.4 from L. L. Griffin, 

Message Parts in DOD, 2 April 1964. 

24 XSO/TC97/SC2 (Italy -2)85E, Working Paper on 
Changing LEM to PEM, January 1964. 

25 Memo from E. A. Avakian on Various Controls, 

April 13, 1964. 

26 Letter to Chairman of X3.2 from A. H. Stillman, 

Chairman of X3.3, Action on Various Items, 

April 8, 1964. 

27 "Some Notes on Code-Insensitivity in Digital 
Switching" by L. B. Haigh, ITT Comm. Systems, 

14 April 1964. 

28 ITT Inter-Office Memo on Parity and Subcommittee 
X3.3, by L. B. Haigh, 9 April, 1964. 

29 Draft of U.S. Position on "LEM" as opposed to 
"PEM" by D. A. Kerr, April 14, 1964. 

30 Explanatory Remarks on Proposed Modification of the 
ISO 7-Blt Code Table, April 16, 1964. 

The status of D. A. Kerr was changed from observer to alternate member. 

fs Ferguson of Rockford Research Institute applied for - observerahip. 

It was noted that Fairchild Graphic Systems has not been participating. 



Document 24 from Italy was reviewed. That document favors PEM (Physical 
End of Medium) over LEM (Logical End of Medium). D A Kerr 
Document 29 as a draft of a rebuttal to be forwarded o I3 w « _ 

suggestion that L. L. Griffin be asked to revise the D.S. Position Docu 

ment X3.2/45 on LEM. 


r.X'^:s = srs*-«s- 

n „„ .. r , ; nr:;™.s 
s:: ■*— 

replacement of one faulty character. 


Two uaes for CHCL were delineated! 


a . Denotes error in "this block" and/or 

b. Replaces a faulty character. 

« «.« •“ 

Involved in selecting one or both of these us 

8 . It was decided that a revised ^^^^“otCl’i^CoI^'oTrow 6, 
be transmitted to Xl^showlngbortRD and® but ttat a 

and that a note state that t 1 The da£lllltlon a of RU and 

choice for one or the other la to 
CHCL are to accompany the coda table. 

a ided to retain the broad (dual) definition of Cancel at thl. 

’• timet 3 rather 9 than exclude one of the proposed uses. 

10. It was moved by Mr. Ancona that CM CL be defined as^follows, ^ ^ ^ 

^ been detected '" 


f. fn-r S against. 1 abstaining. 
The vote was 6 for, 0 agao-uo , 


The vote was „ ^ * 

x3 2 4 assignments of the pairs ACK-EOB 
L. L. Griffin pointed out that . T his would give ACK and HACK an opposite 
and SS-ES could be Interchanged. This wo^ ^ acK and HACK, including 
narity and retain a difference In f ES adjacent to the 

parity where it Is used It would also^lace 88 ^ Row8 8 through 
other information separators. Th G s , RS and US. Mr. Long moved 

8 - -«* with 3 ab8tention81 

Mr. Griff lu' a Document 23, was ^considerable discussion, 

names of communication ooutrols. . £or the X 3.2.4 proposed SOA 

moved to substitute S °H ^tart < » ^^ag.) in Column 0. Row 1 * 

(Start of Address) or ASCII SOM ( abBte ntlons. The changes proposed 

This carried by a vote of 8 to Z, vicn 
in Document 23 were not accepted. 
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13. , It waB decided to revise the X3.2.4 Expository Remarks of April 2, 1964 

by removing non-essential details. (This resulted in Document 30, 
dated April 16, 1964 which was also designated X3. 2/111, and further 
revised by X3.2 to become Document X3. 2/112). 

14. Comments on the Letter Ballot for the ISO Second Draft Proposal on 
6- and 7- Bit Codes (ISO/TC97/SC2/SECR-22)75 from Italy, Poland, 
Switzerland, United Kingdom and Germany were reviewed. Comments from 
France were not yet available. These comments have been designated as 
X3. 2/106. No action was generated. Allen Whitman suggested that tha 
comment b from C.C.I.T.T. in X3. 2/110 should also be reviewed. 

15 . The remainder of the meeting was utilized in revising the Draft 
Explanatory Remarks into the form presented as Document 30. 

( 1 : ^ 

}y John. L. Little 
/y Secretary, X3.2.4 


cot Members of X3.2.4 




Data Processing Group 


Business Equipment Manufacturers Association 

235 East 42nd Street, New York, N.Y. 10017 - MUrray Hill 7*5969 


SUBCOMMITTEE X3. 2 -CUARACTER SETS AND DATA FORMAT 
UNDER ASA SECTIONAL COMMITTEE X3 -COMPUTERS AND INFORMATION PROCESSING 


X3. 2/122 
May 15, 196t 


Meeting #37, 16-17 April. 1964 
BEMA, New Yo'rk'city' ■■ “ ■ 

SUMMARY 


4* 


1. Approved: 

a. Document X3.2/98 April 15, 1964 titled "Delegate Instructions for 
IS0/TC97/SC2 Horking Group A meeting May 11-14, New York City." 

b. Document X3. 2/112 April 17, 1964 titled "Explanatory Remarks on 
Proposed Modifications of the ISO 7 Bit Control Functions". 

c. Document X3. 2/109 April 16, 1964 titled "Suggested Program of Work 
(with priority) for IS0/TC97/SC2 , SC4 and JWG on Punched Cards." 

d. The following motion by roll call vote: 

"The U. S. Delegation to SC2 be instructed to work for advancing 
the Second Draft ISO Proposal 6 and 7 bit codes to Recommendation 
stage with such modifications as may be practical and consistent 
with the above to work for the modifications stated in X3. 2/112. 

e. Document X3. 2/101 as the approach to , development of a standard 

i collating sequence. 

2. Reported on: 

a. The expository remarks for the Proposed. 

American Standard Recorded Magnetic Tape. 

b. The explanatory remarks for the Proposed American Standard Take Up 
Reel for One Inch Perforated Tape. 

c. A position on NULL. 

d. Response to Rounded Corner Cut Negative Ballots. 


PRIVATE ASA X8 COMMITTEE DOCUMENT 
NOT FOR PUBLICATION 


Respectfully submitted, 
Theodore R. Boifsquet V 


Secretary pro tem 
X3.2 Meeting #37 


X3. 2/122 
May 15, 1964 


MINUTES OF MEETING #37-SUBC0MMITTEE X3.2 
April 16.i 17, 1964 


Presiding Officer: Mr. L. L. Griffin, Chairman Subcommittee X3.2 

9 a.m. - 5:40 p.m. - 4/16/64 with recess for lunch 

9 a.m. - 4:45 p.m. - 4/17/64 with recess for lunch 

Place: BEMA Headquarters 

235 E. 42 Street 
New York 17, New York 

Agenda Item #1 Attendance (See Appendix A) 

Agenda Item #2 Minutes of previous meeting 

The following changes were made to the minutes of meeting #36: 

1. Summary page - corrected date to read "March 12 & 13, 1964 

2. Page 2, paragraph 3.2 - deleted "and was nominated to become an 
alternate member" 

3. Page 4, paragraph 7 (b) - to read »R. Dilling (Chief delegate)," 

4. Page 4, paragraph 7 (c) - to read "C. E. Mackenzie (Chief delegate)," 

5. Page 6, paragraph 1C| - corrected spelling to "Schneider" 

6. Page 7, paragraph 10 * to read "D. B. Schneider (Chief delegate)," 

7. Page 9, paragraph 15. The words "the following letter" should read 
"a letter." 

8. Page 9, paragraph 15. The NOTE that reads "in the minutes of X3.2.4" 
should read "in Appendix E.". 

9. Appendix D-3, page 5, paragraph 15 move "os ternary f™m "For" column 
to "Against" column. Change vote tally to For-2 , Against 7. 

10. Appendix D-3, paragraphs 18-20 are renumbered 19-21 and the following 
paragraph is inserted as 18. 

18. Complete code chart of X3.2.3/10 be accepted by X3.2.3 

The motion was seconded by Mr. Locke, and failed to pass 
by the following vote. 

PRIVATE ASA X3 COMMITTEE DOCUMENT 


NOT FOR PUBLICATION 




F0R-4 

AGAINST-5 

ABSTAIN-l 

Yanne 

Griffin 

Evans 

Osterman 

Whitaker 


Brown 

Tobin 


Locke 

Umstead 



Mullendore 



Agenda Item if 3 - Membership 

1. Mr. James Taunt, General Electric, P0207 Phoenix Arizona, 85013, 
was approved as a principal member of X3.2. 

2. Mr. Carl Sohultheiss was given a proxy for Mr. C. E. Macon. 

3. Mr. John Booth was given a proxy for Mr. E. A. Avakian. 

4. Mr. L. L. Griffin reported he had sent letters to the Director of 
Project MAC and to E. S. Ferguson, Rockford Research Inst, inviting 
them to participate in Task Group X3.2.4 as Official Observers. 

Agenda Item #4 - Meeting Agenda 

1. The draft agenda proposed by the chairman and amended by the 
subcommittee was adopted and. is attached as Appendix B. 

2. It was suggested that the Chairman of X3.2 rotate the order of 
Action Items in preparation of future agenda. 

Agenda Item #4.1 - Scheduling of X3.2 and T. G. Meetings 

1. Mr. MacKenzie moved that: 

Future X3.2 and T. G. meetings starting with 
the June meeting be 3 days only. 

Motion failed: Y (4) N (12) A (2) 

2. Mr. Taunt moved that: 

X3.2 and the Tasks Groups go back to a normal 
3 day work schedule, Tuesday-Thursday, starting 
with the June meeting. 

Motion passed: Y (14) N (l) A (3) 
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3. Normal schedule: 

Tuesday Wednesday Thursday 

X3.2.1 

X3.2.5 X3.2.2 X3.2 

X3.2.3 X3.2.4 

X3.2.4 (June only) X3.2.6 


Agenda Item #6 - Numerical Control of Machine Tools 

1. Mr. Auwaerter moved that: 

X3.2 accept document X3.2/98 April 15, 1964 titled 
"Delegate Instructions for IS0/TC97/SC2 Working 
Group A meeting May 11-14, New York City." 

Motion passed: Y (17) N (0) A (3) 

2. Mr. Auwaerter moved that: 

The chairman appoint a member from X3.2 to become a 
member of the delegation on Numeric Machine Tool Controls. 

Motion passed: Y (19) N (0) A (l) 

3. Mr. Griffin named Mr. J. B. Booth as X3.2's member to the 
Numerical Machine Tool Control delegation. 


Agenda Item #7 - Report of X3.2 

1. X3.2.1 Task Group Report - Mr. V. L. Thompson 

a. The expository remarks were reworked and will be ready for 
the June meeting of X3.2. 

b. X3.2.1 recommends that document X3. 2/105 titled "X3.2.1 answer 
to General Services Adminstration Comment Request No. 5835-4- 
004-2" be approved. 

c. R. Courtney was selected to represent X3.2.1 on X3.2.6. 

2. X3.2.2 Task Group Report - Mr. J. F. Auwaerter 

a. The explanatory remarks for the Proposed American Standard 
Take-Dp Reel for One Inch Perforated Tape were worked on and 
will be mailed out. Mr. Auwaerter urged that the members 
return their vote on the take up reel before May 1, 1964, if 
it wag at all possible. 
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b. No Action items were necessary for X3.2.2 

c. Mr. R. F. Ewald is X3.2.2 representative to X.2.3.6. 

3. X3.2.3 Task Group Report - Mr. C. E. Mackenzie 

a. X3.2.3 has three action items 

1. Instructions to the U. S. Delegation to IS0/TC97/SC2 and 
IS0/TC97/SC4. 

2. A Work Program for IS0/TC97/SC2 and IS0/TC97/SC4 - see 
document X3. 2/103. 

3. X3.2.3 recommended the document X3.2/89 be forwarded to 
IS0/TC97/SC4. 

b. Position on NULL 

X3.2.3 informs X3.2 and X3.2.4 that to resolve the Word Separator/ 
Null impass, X3.2.3 is proceeding on the assumption that the Null 
character will cause a service printer to advance one printing 
position without printing (i.e., "Space M ) and likewise cause a 
line printer to leave one unprinted position (i.e. "Space") for 
each Null character. 

c. Mr. C. E. Mackenzie will act as the X3.2.3 liaison representative 
to X3.2.6 

d. Responses to Rounded Corner Cut Negative Ballots have been generated, 
but have not yet been approved by X3.2.3. Further action will be 
taken at the June meeting. 

4. X3.2.4 Task Group Report - Mr. H. Spielman 

a. X3.2.4 has three action items 

(1) Mr. Spielman reported on the document X3. 2/102-IS0/TC97/SC2 
(ltaly-2) 85E which proposes changing the code 0010111 from 
LEM (Logical End of Medium) to PEM (Physical End of Medium). 

Mr. Spielman requested that X3.2 approves the doucment 

X3. 2/108 "U. S. Position on "LEM" as opposed to "PEM". 

(2) The following table was listed 


Original Recommendation 


New Recommendation 


0 
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X3.2.4 recommend that X3.2 substitute the new in place 
of the old recommendation in the Proposed Control Character 
Code Table. Also requests that S0H (Start of Heading) be 
used in place of S0A (Start of Address). 

(3) X3.2.4 request that HU and CNCL (Cancel) be included in the 
same box in the Proposed Control Character Code Table- 
X3.2.4 would at some future date determine which one was 
appropriate. This was not a dual use control. 

b. The explanatory remarks on the Proposed modifications to the 
Control functions were distributed with the request they be 
reviewed and approved. Document number X3. 2/111- 

c. Mr. A. L. Whitman is X3.2.4 liaison representative to X3.2.6. 

5. X3.2.5 Task Group Report - Mr. W. H. MacKenzie 

a. Mr. R. Armstrong is X3.2.5 liaison representative to X3.2.6 

b. X3.2.5 request that X3.2 endorse the approach to development 
of a standard collating sequence for ASCII as described in 
document X3. 2/101 April 16, 1964. 

c. The definition given in X3.2/88 for the information separators 
S4 to S7 were not acceptable to X3.2.5. The reasons were listed 
in document X3. 2/100 April 16, 1964. 

d. X3.2.5 request that X3.2 review the programs of work that was 
tabled at the last X3.2 meeting. 

6. X3.2.5 Task Group Report - Mr. C. E. Mackenzie reporting for A. L. 

Whitman 

a. X3.2.6 expects the Task Group to develop their own definitions. 
X3.2.6 will set a style for writing the definitions. 

b. X3.2.6 has no Action Items. 


Agenda Item #9 Action on X3.2.3 Items 
1. Mr. C. E. Mackenzie moved that: 

The U. S. delegation to IS0/TC97/SC2 and IS0/TC97/SC4 be 
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"The U. S. is actively considering but not limiting 
discussion to a punched card code based in principle 
on the representation reflected in Document X3.2/37 
"A Candidate 12-Row Punched Card Code.” 

"The U. S. currently favors the representation shown 
in Document X3.2/37 for rows 1 through 15 and the zone 
punch for column 3, but is not ready to support an 
international proposal on a punched-card code represen- 
tation at this time." 

Motion passed Y (18) N (0) A (1) 

2, Mr. C. E. Mackenzie moved that: 

X3.2 take appropriate action to prepare Section A of the 
document X3. 2/109 (revised X3. 2/103) as the work program 
for IS0/TC97/SC4, and to prepare Section B as part of the 
work program for IS0/TC97/SC2. 

3. Mr. C. E. Mackenzie moved that: 

X3.2 take appropriate action to forward document X3.2/89 
to IS0/TC97/SC4. 

Motion passed Y (18) N (0) A (1) . 


Agenda Item fflO - Action on X3.2.4 Item 

1. Mr. D; H. Kerr moved that: 

We accept in principle the contents of Document X3. 2/108, 

April 16, 1964 as a U. S. position. 

Motion passed Y (14) N (l) A (0) 

2. Mr. H. Spielman moved that: 

In the code table proposed for submission in the international 
arena. 

ACK be placed in column 1 row 8 
E0B be placed in column 1 row 9 
SS be placed in column 1 row 10 
ES be placed in column 1 row 11 
S0H be placed in column 0 row 1 

Motion passed: Y (13) N (0) A (1) 


Mr. D. A. Kerr moved that: 

In the code table proposed for Sg^o^botl^Rlf ancTcNCL (cancel) 
area that position column 0 ™ 6^°*^ present a proposed dual 

with a note indicating other will be subsequently 

assignment but that one or the other will 

recommended. 

Motion passed: Y (I 4 ) N ^ A ^ 
j_ X3. 2/111 was reviewed and modified. 

+ X3 2/112 titled "Explanatory Remarks on P J"° posed 
The revised document X3.2/11Z 1 ^ jetton" was approved by 

Modifications of the ibu 
the following motion: 

Mr. J. Auwaerter moved: 

That this paper be given to the : delegation to SC2 for use at 
the May 1964 meeting as they see fi ■ 

Motion passed: Y (19) N ^ A ^ 

A genda Item #11 - Action on X3.2.5 Item 
1 Mr Vt. H. McKenzie moved that: 

' x, 2 

a standard collating sequence. 

Mr. C. E. Mackenzie moved that: 

. ^ made to document X3.2/101- 

The following amendments be m d 

S2 5 theory" b Y e £££ S 

Starting" with HneT-Sat is the Mt 

S SC--(S £ 2 ’ 0) t0 (P ° Siti0n ’ 

Y (19) N (0) A (0) 

The amendments were app™ document pass ed: 

The original motion wixn 
Y (18) N (0) A (1) 

2. Mr! Vi. H. McKenzie moved that: . ■ 

, X3 2 forward the above endorsement to X3.4 a 
The chairman of X3.2 lorwai 
other interested parties. 


a. V (191 N (0) A (0) 
Motion passed: Y (WJ 
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3. Mr. C. E. Mackenzie moved that: 

The program of work document X3.2/90 as amended be removed 
from the table. 

Motion passed: Y (14 ) N (0) A (l) 

Also that X3.2 approved the program of work 
Motion passed: Y (16) N (0) A (0) 


Agenda Item #13 - Action on X3.2.1 Items 
Mr. J. E. Taunt moved that: 

Document X3. 2/105, X3.2.1 answer to General Services Administration 
Comment Request No. 5835-4-004-2, as amended be accepted by X3.2. 

Motion passed: Y ( 19) N (0) A (1) 


Agenda Item #14 - Review of position and proposed directions to delegate 
for May, 1964 International meeting. 

1. Mr. J. Auwaerter indicated the delegation had the following possible 
courses of action. 

a. Put the Second Draft Proposal (slightly modified) 6 and 7 bit codes 
out as a Draft Recommendation 

b. Treat changes (reference X3. 2 / 112 ) as: 

1. Subject of further work in SC 2 

2. Subject of a Questionaire within SC2 or 

3. Subject of a Third Draft Proposal 

2. Mr. J. Auwaerter moved that: 

\ 

The U. S. delegation to SC2 be instructed to work for advancing 
the Second Draft ISO Proposal 6 and 7 bit codes to Recommendation 
stage -vrith such modifications as may be practical, and to work 
for the modifications stated in X3. 2/112 as strongly as possible 
without delaying the circulation as draft Recommendations. 

Mr. C. E. Mackenzie moved that: 

The motion be amended to read: 

The U. S. Delegation to SC2 be instructed to work for the 
modification stated in X3. 2/112 as strongly as possible. 

Amendment failed Y (2) N (16) A (l) 


Mr. C. E. Mackenzie moved that: 

The words "as strongly as possible without delaying the 
circulation as draft recomendation" be removed from the 
motion. 

The amendment passed: Y (10) N (9) A (0) 

Mr. J. B. Booth moved that: 

The section of the motion which reads "practical, and to work 
for the modifications" be changed to read Practical, and 
consistent with the above to work for the modifications . 

The amendment passed: Y (11) N (4) A (0) 

Mr. R. Utman requested a point of clarification as to the meaning 
of "with such modifications as may be practical. 

Mr. J. Auwaerter explained that "the modifications would not be of 
such an extent as to require a Third Draft Proposal . 

Final motion as amended: 

"The U S. Delegation to SC 2 be instructed to work for advancing 
the Second Draft ISO Proposal 6 and 7 bit codes to Recommendation 
Stage with such modifications as may be practical c °!; s ^ t „ 
with the above to work for the modifications stated in X3. 2/112. 

Motion nassed: Y (16) N (2) A (0) 


Recorded Vote 


T. R. Bousquet 
A. L. Whitman 
E. F. Vidro, Jr. 
J. K. Nelson 

D. A. Kerr 

M. Mendelsohn 

E. A. Avakian 
J. F. Auwaerter 
C. E. Schultheiss 
R. F. Ewald 

0 . R Arne 
W. H. McKenzie 
E. H. Clamons 
R. M. Brown 
C. E. Mackenzie 
G. E. Misthoe 
J. L. Little 
R. E. Utman 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes (by Proxy - J. B. Booth) 

Y0S 

Yes (by Proxy - J- F. Auwaerter) 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 
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Agpnrta Item #14.1 - Review of the Delegation to SC2 

Mr. H. Spielman request to be removed from the delegation. 
Mr. J. L. Little was then appointed as a delegte to SC2. 

Action on the Natio n al Activity Repo _rt 

h .’is s°im 

into a National Activity Report. 


June Meeting 

r of V 3 2 and its Task Groups will be held in 

The June meeting oi xo.z anu 

Philadelphia, Pennsylvania. 

The meeting adjourned April 17, 1964 at 4:45 p.m. 


Respectfully submitted 

Theodore R. Bousquet • 
Secretary, pro tem 


Appendix 


ATTENDANCE 

- X3.2 MEETING #37 - APRIL 16-17, 

1964 

NAME 

AFFILIATION 

STATUS 

APRIL 

T. R. Bousquet 

Honeywell 

M 

X 

L. L. Griffin 

U. S. Navy 

M 

X 

V. L. Thompson 

UNIVAC 

A 

X 

R. M. Brown 

DOD 

M 

X 

R. E. Mullendore 

Bureau of Census 

A 

X 

E. J. Lewis 

ITT/DISD 

M 

X 

G. V. Hawkins 

IBM 

A 

X 

W. Y. Lang 

BTL 

M 

X 

J. F. Auwaerter 

Teletype 

M 

X 

C. E. Schultheiss 

Burroughs 

A & P 

X 

J. B. Booth 

Teletype 

A & P 

X 

G. E. Misthos 

SCM 

A 

X 

D. A. Kerr 

BTL 

A 

X 

H. M. Rathbun 

Monroe 

A 

X 

E. F. Vidro, Jr. 

Xerox 

M 

X 

J. E. Taunt 

G. E. 

M 

X . 

R. M. Muise 

Honeywell 

A 

X 

G. L. Murphy 

Ampex 

M 

X 

C. E. Mackenzie 

IBM 

M 

X 

R. E. Utman 

J. C. Penney 

M 

X 

J. L. Little 

NBS 

M 

X 

H . Spielman 

RCA 

M 

X 

A. L. Whitman 

ITT Comm. Sys. 

M 


H. L. Tholstrup 

Friden 

M 

X 

R. M. Gryb 

A T & T 

M 

X 

W. H. McKenzie 

ITT/DISD 

A 

X 

W. F. Huf 

Navy 

0 

X 

J. K. Nelson 

Western Union 

M 

X 

E. S. Fergusson 

Rockford Res. Inst. 

0 

X 

M. Cohen 

NCR 

A 

X 

E. H. Clamons 

DNIVAC 

M 


P. G. Charest 

Navy 

0 


W. J. Craven, Jr. 

NAVCOSSACT 

0 

X 

J. W'. Sage 

U. S. Army 

0 


M . Mendelsohn 

Monroe 

M 


0. R. Arne 

Mergenthaler Linotype 

M 



M = Member 
A - Alternate 
0 = Observer * 
P » Proxy 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X3. 2/112 
April 17, 1964 


EXPLANATORY REMARKS ON PROPOSED MODIFICATION OF THE ISO 7 BIT CODE CONTROL FUNCTIONS 

i 


Why Modifications Are Proposed 

For the past year, Task Group X3.2.4 in close liaison with Task Group X3.3.4 
(End-to-End Controls), has, in addition to considering decisions reached at 
international meetings, been faced with requests for changes in the control 
characters 'which included additions and redefinitions. As might be expected, 
the quantity of desired control characters, exceed the code positions available. 
The ESCAPE and ACK characters (presently assigned to Column 7 of the ASCII) were 
considered for assignment to Columns 0 and 1, in order to, with the exception 
of DEL (Delete), clear Column 7 for graphics. 

After much preliminary screening and eliminating, there remained 36 control 
characters, including ACK and ESC, with worthwhile control function ability 
competing for the 32-code positions of Columns 0 and 1. This number was 
reduced to 35 characters when it was decided to restore ESC to its original 
position in Column 7, Row 14, The ACK character could not remain in Column 7, 

Row 12, because of action by IS0/TC97/SC2 in October, 1963, which assigned 
the lower case alphabet to Columns 6 and 7 and in so doing displaced the ASCII 
ACK by a national usage graphic character. 

With the dilemma of fitting 35 functions (including ACK, five device controls, 
eight information separators, communication controls, format effectors, and 
Shift-Out and Shift-In) into the 32 code positions, it was obvious that a 
compromise had to be reached so that the 32 control characters agreed upon 
would provide maximum utility to the greatest number of users of the code; 
i.e. , the code had to satisfy, as far as possible, the needs of the simple 
printer terminal and the more complex data processor. Further, all methods 
of information interchange had to be considered including transfer of media 
from one machine to another, and the many types of communication systems 
expected (such as circuit-switched, non-switched, or store-and-forward; two- 
point or multipoint; half-duplex or full duplex, etc.) 

Studies indicated need for only four hierachial information separators. The 
start of special sequence and End of Special Sequence separator functions were 
determined to be of sufficient importance and general usage to warrant specific 
assignments. It was therefore decided to use two of the information separator 
code positions for more useful functions. 

With two information separators removed there still remained 33 functions 
to fit into the 32 code positions. All communication controls, format 
effectors, shift-out and shift-in, the device controls, LEM, and the remaining 
separators were scrutinized to determine the control character function. It 
was suggested that the RU (Are You) character be removed from the code table since 
it is considered to have had a limited use. 
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X3.2.4/30 
April 16, 1964 


The resulting code table, it is believed, contains the control characters 
possessing the maximum consolidation of non-conflicting control functions. 
The control character definitions wherever possible, specify broad control 
functions to allow permissive use by the general user. 

Table I contains a summary of suggested modifications to the Control 
Character portion of the Proposed ISO 7-Bit Code. Table 2 is the 
suggested control character code ':;.ble for Columns 0 and 1 of the 
Proposed ISO 7-Bit Code. It was intended that the code positions 
of all proposed or modified control characters be on a "least change 
to present understanding" basis. 
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X3. 2/112 
April 17, 1964 


TABLE I 

Proposed Modifications to the Control Character Portion of the Proposed 

ISO 7-Bit Code 


Proposal 

Replace Error with NACK 


Eliminate two Information 
Separators (IS Q and ISl) 


Add EOB (End of Block) 


Move ACK (Acknowledge) to 
Column 1. 


Assign SS (Start of Special 
Sequence) ES (End of Special 
Sequence), FS (File Separator), 

GS (Group Separator), RS (Record 
Separator), and US (Unit Separator). 

Redesignate SOM as SOH 
(Start of Heading) 

Redesignate EOA as STX 
(Start of Text) 

Redesignate EOM as ETX 
(End of Text) 

Redesignate WRU as TNQ 
(Inquiry) 


Reason 


Needed to make code more useful and 
effective in data communication. 

Make Tiro code positions available for 
other assignment. Remaining Information 
Separators are sufficient for information 
interchange . 

Needed to make code more useful and 
effective in data communication. 

Assign new code position. Wide 
acceptance and general usage in data 
communication. 

Specific names add utility. 


To better specify purpose and 
use of this control character. 

To better specify purpose and 
use of this control character. 

To better specify purpose and use 
of this control character. 

To better specify purpose and use 
of this control character. 


NOTE: In addition, the following are under consideration: 

Proposal Reason 

1. Eliminate RU Considered to be a limited function. 

2. Add CNCL (Cancel) Needed to make code more useful and effective. 
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0000 

0001 

0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

Note : 


Tible 2 

PROPOSED CONTROL CHARACTER CODE TABLE 


Proposed 


\ 

000 

001 

\ Col. 


Row 

0 

1 

0 

NULL 

DLE 

1 

SOH 

DC X 

2 

STX 

DC 2 

3 

ETX 

DC 3 

4 

EOT 

dc 4 (stop) 

5 

INQ 

NACK 

6 I^^CNCL 

SYNC 

7 i 

L 

BELL 

LEM 

8 ! 

BKSP 

ACK 

9 ! HT/SK 

i 

EOB 

10 ! 

LF 

SS 

11 f 

V 

V TAB 

ES 

12 1 

1 

L. 

FF ” 

FS ~ 

1 

13 

14 f 

CR 

_ GS _. 

SO 

RS 

15 ! 

SI 

US 


Present 7-bit ISO 

000 001 


0 1 


TCq(NULL) 

DCq(DLE) 

TC^SOM) 

DC X 

TC (EGA) 

dc 2 

TC (EOM) 

DC 3 ! 

tc 4 (eot) 

DC 4 CSTOP) ! 

tc 5 (wru) 

ERROR j 

tc 6 (ru) 

SYNC 

TC 7 (BELL) 

LEM 

FE 0 (BS) 

IS 0 

FE 1 (HT) 

15 1 

fe 2 (lf) 

tq i 

fe 3 cvt) j 

I So 

FE 4 CFF) 

IS 4 ! 

FE 5 (CR) j 

IS 5 | 

so 

IS 6 ! 

SI 

IS 7 


The placement of RU and Cancel in one location does not indicate a dual 
assignment. Both are under consideration and at a later date, one will 
be sole c te efc. c -e ed . 
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COMMENTS ON PROPOSED MODIFICATION TO CONTROL CHARACTER 
PORTION OF THE PROPOSED ISO 7-BIT CODE 


COMMUNICATION CONTROLS 

The names , abbreviations , and functional implications of control 
characters SOH/ STX, ETX, EOT, INQ, DLE (DC q ), NACIC, ACK and EOB 
are based on the work of ASA Task Group X3.3.4. Their work was 
accepted with minor modifications by ASA Task Group X3.2.4. The 
proposed changes including the resulting definitions and the reasons 
for each, are shorn below. 

A. Redesignate SOM as SOH (Start of Heading ) 

Start of Heading more fittingly describes the actual function 
performed by this control character. 

Proposed Definition 


"A character used in data communication to indicate the start 
of the heading which includes machine sensible routing information 
and may include other information such as precedence or security 
designation. " 

Remarks 

SOH conditions receiving station(s) to react to the heading. 

It may be omitted in systems which do not use a heading. . 

The heading is normally terminated by STX. 

B- Redesignate EOA as STX (Start of Text ) 

The main function of STX is to indicate that text follows; it also 
terminates the heading. 

Proposed Definition 

"A character used in data communication to indicate the start 
of text or the start of a block of text (See EOB). It terminates 
the heading initiated by SOH.” 

Remarks 


If no heading is used, STX may be the first character of a text. 

The text may include an inside address, precedence, security, or 
other supplementary information intended primarily for the end user, 
as opposed to similar information transmitted in the heading. 
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The use of STX in a message without a heading is consistent in 
that STX always indicates "text follows " SOH (if used) 
indicates "heading follows." The present term EOA is inappropriate 
to a message without a heading. 

C . Redesignate EOM as ETX (End of Text ) 

The use of the term "text" avoids the ambiguity of the meaning of 
"message"; for example, one heading may serve several texts, a 
situation which makes the concept of "message" somewhat unclear. 

The term "text" does not carry the impression it contains a heading. 

Proposed Definition 

"A character used in data communications to indicate the end of 
text. " 

D. Redesignate WRU as INQ (Inquiry ) 

The WRU character definition presently allows its ue only for 
station identification. It is recommended that the definition 
be broadened to permit other necessary functions, such as the 
status of a particular ancillary device which may be non-conflicting 
in a given system. The more broadly defined INQ character may be 
used to request such responses. 

Proposed Definition 


"A character used in data communication as a request for a response 
from a remote station. INQ may be used as a "Who are you?" to 
obtain a station identification (if provided)." 

Remarks 


INQ might be used during transmission to call for a repeat trans- 
mission of a response in the event that a response is not received 
when expected. 

E. Need for DLE (Data Link Escape ) 

The character DLE is envisioned as a means of providing additional 
control functions for data communication. These control functions, 
having primarily a link-by-link significance, are contrasted with 
"end-to-end" control, functions . The latter must not conflict with 
link control and additional "end-to-end" control functions may be 
achieved through the use of the ESCAPE character. 

Proposed Definition 


See page 12. 
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F. Move ACK to Column 1 

There is need in data communications systems for a machine generated 
positive response character (ACK) in addition to a "graphic response" 
that may be used as a visual indication of an affirmative response. 

The ACK character is needed for use as an affirmative response for 
error checking answerback, terminal addressing answerback, and ancillary 
device control answerback. 

Proposed Definition 


"The ACK character in data communications is generated at a receiving 
device to indicate to the sending device that: (a) connection has been 
established; (b) information has been received successfully." 

G. Add NACK (Negative Acknowledge ) 

In addition to the need for an affirmative response signal (ACK) there 
is also a requirement in data communication system for a negative 
response signal (NACK). The MACK character is machine generated as a 
negative response for error checking answerback, terminal addressing 
(or ancillary device addressing) answerback and terminal polling 
answerback. This is one 6f two possibly conflicting functions formerly 
attributed. 

Proposed Definition 

"A character used in data communication to be transmitted by a 
receiving station as a negative response to the sender." 

H. Add EOB (End of Block ) 

An "End of Block" (EOB) control character is required to allow subdivision 
of texts into "blocks" of data for error checking and other control purposes. 
Note that these "blocks" of data could be a line of print or one punched 
card, and may well be independent of the "information separators" inserted 
in the data stream. 

Proposed Definition 

"A character used in data communication to indicate the end of a 
block in systems that divide information for transmission. 
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II. INFORMATION SEPARATORS 

A . Number of Information Separators 

Experience with the processing of large volumes of 
data, including the processing of communication data, 
has demonstrated a need for a plurality of information 
separators . In the initial ISO 7-bit code assignment, eight 
Information Separators were allocated for this purpose. 

Currentdthinking indicates that the assignment of eight 
information separators is not justified in the face of 
other requirements on the code table. 

The four separators (FS, GS, RS, and US) were placed in 
code positions IS 4 , IS 5 , IS 6 , and IS 7 , respectively, to 
provide a group contiguous with the word separator SPACE. 

B. Assign SS (Start of Special Sequence) and ES (End of 

Special Sequence) 

Review of existing systems has demonstrated the need 
for special Information Separators exclusive of the 
US, RS , GS , and FS to delimit extra ordinary sequences 
of data characters. 
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III . Other Considerations 

The following actions have been suggested but are not yet formally 

proposed. Further study is being given to the matter. 

A. Consideration is being given to the elimination of RU from the 
code table since it is considered to have a limited use. 

B. Add CJNICL (Cancel ) 

Forward-acting as well as backward-acting single-character control 
functions are needed for error control. In the present proposed 
ISO 7 bit code table, it is not clear whether the ERR (Error) character 
serves one or both of these purposes. For classification it is 
proposed that the backward-acting function be given the name NACK, 
and the forward-acting function be designated CNCL (Cancel). It 
remains to be resolved whether: 

(a) CNCL should mean an error exists in the data in which 
it is associated, or 

(b) CNCL substitutes for a character known to be in error, or 

(c) Both a and b 
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PROPOSED CONTROL CODE DEFINITIONS 


NULL 

The all zeros character which may serve to accomplish: 

a. Time fill 

b. Media fill 


SOH (Start of Heading) (For SOM ) 

A character used in data communications to indicate the start of 
the heading which includes machine sensible routing information 
and may include other information such as precedence or security 
designations. 


STX (Start of Text) (For BOA ) 

A character used in data communication to indicate the start of text 
or the start of a block of text (see EOB) . It terminates any heading 
initiated by SOH. 


ETX (End of Text) (For EOM ) 

A character used in data communication to indicate the end of Text. 


EOT (End of Transmission ) 

A character used in data communication which indicates the end of a 
transmission. A transmission may include one or more tests. 


INQ (inquiry) (For WRU ) 

A character for use in data communication as a request for a response 
from a remote station. INQ may be used as a "Who Are You?" to obtain 
a graphic station identification (if provided). 


CNCL (Cancel) (if included) 


(Not yet defined) 


RU (Are You?) (if retained) 


See X3.2/77 

A request for a station to indicate if it is the station whose identification 
immediate follows the RU character. 



- 11 - 


X3.2.4/30 
April 16, 1964 


BELL 

The BELL character is for use when there is need for human attention and 
may be used to produce an appropriate signal. 

BKSP (Backspace) 

On a printing device, the Backspace character causes the printing point to 
move one character position to the left relative to the printable surface. 


HT/SK (Horizontal Tab/Skip) 

Horizontal Tabulate - On a printing device, the HT/SK character causes the 
printing point to move to the right, relative to the medium, to the next one 
of a number of predetermined positions. 

Skip - On a card handling device, the HT/SK character causes the reading 
or recording point to move to the right, relative to the medium, to the 
next one of a number of predetermined positions. 


LF (Line Feed) 


On a page printing device, the LF character causes the printing point to 
move down, relative to the page, to the next line. 


VT (Vertical Tab) 

On a page printing device, the VT character causes the printing point to 
move down,, relative to the page, to the next one of a number of pre- 
determined positions. 

S '• 

FF (Form Feed) 

On a page printing device, the FF character advances the medium, causing 
the next form to move into the proper position for printing. 


CR (Carriage Return) 

In a page printing device, the CR character causes the printing point 
to return to the left-hand margin of the same printing line. 
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SO (Shift Out) 


The Shift-Out Character means that the graphic bit patterns which 
follow may have alternate interpretations until a Shift-In Character 

o? SM^nV (l \r y lat6r be / ound desirable to specify the effects 
ot bnitt-Out on the meaning of control characters.) 


SI (Shift In ) 

The Shift-In Character means that 
shall be interpreted according to 


all the bit patterns which follow 
the code table. 


DLE (Data Link Excape) 


Ob tain & addi Zonal ‘l ' d f ta c ?™i^«on as a means of code extension to 
ootain additional link control functions. It is the first charar+Pr nr 

a multiple character sequence which represents such a function. 


(Device Control 1) 
(Device Control 2) 
(Device Control 3) 


wi?h t data 1 nr^^ CterS f °+ COntro1 of ancillary devices associated 

intended for tele ; commun ication systems, more specifically 

ntended for the switching of devices "on" or "off." 


(Stop) 

devices y 106 C ° ntro1 character is used to interrupt or turn off ancillary 


MACK (negative Acknowledge) (For ERR) 

t+aKnn Cter US6d ix }. data c °™™nication to be transmitted by a receiving 
station as a negative response to the sender. ^ 


SYNC (Synchronous Idle ) 

A character transmitted by a synchronous transmission system in the 

from'/hich ‘synchronism 

LEM (Logical End of Medium 

A functional character which identif-ip*: the a r 

~ !° V-, « a of ph^iJa/^tZLi: oucbMT^ro/L/gS’of 

the receding mlteSl/ 3 neCessarll y ^ed at the physical end of 
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ACK (Acknowledge) (For ISq ) 

The acknowledge character in data communication is generated at a 
receiving station to indicate to the sending station that: 

a. A connection has been established. 

b. Information has been received successfully. 

EOB (End of Block) (For ISj ) 

A character used in data communication to indicate the end of a block 
in systems that divide information for transmission. 


SS (Start of Special Sequence) (For IS? ) 

A character which is used to indicate the start of a variable length sequence 
of characters which have special significance or which are to receive special 
handling. The end of this sequence is indicated by ES, "End of Special 
Sequence. " 


ES (End of Special Sequence) (For ISq ) 

A character which is used to indicate the end of a special sequence started 
by SS, "Start of Special Sequence." 


ESC (Escape ) 

A conditioning character which will change the meaning of one or 
more of the bit patterns which follow. It is intended to provide 
supplementary characters in gneral information interchange. 


DEL (Delete ) 

This character is used primarily to "erase" or "rub out" erroneous 
or unwanted characters in punched tape. 
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INTRODUCTION 


Sub.i ect 


1 . 


2 . 


This Recommendation defines two character sets lor generaJ. j.age^ 
including letters, figures, punctuauion marges, special syw-ls 
controls, with their coded representation. , 

The reauirements for graphics and controls in data handling and 
programming, in accordance with computer and ancillary equ±pmeno 
characteristics , have been taken into account in determining tne 
character sets. 


se 


3. This Recommendation essentially consists of two tables, complemented 
by notes, legend and comments. 

Scope 

1 These coded character sets are primarily for the interchange of^in- 
formation among data processing systems and^associated equipmenp. 

They may be regarded as basic alphabets m ohe abstract sen^e. 

2. These coded character sets are applicable to all so-called latm al- 
phabets. 

■2 2 ac h coded character in one set consists of six bits and in tne other 

3 ‘ set of seven bits. One coded character set contains 6 -bit characters 
and’ provides 64 coded characters, the other contains 7-ci^cnarac oers 
and provides 128 coded characters. The two sets are compatible in 
that" they are logically related. This facilitates the convers 
between the two sets. 

Implementation 

i Th^se basic alphabets may be implemented in various media with logi- 
caliy related codes, as appropriate. For example, this could in- 
clude transmission channels, punched tape and magnetic tape, and thus 
Semit iS^changS of data to take place either Indirectly hy means 
if' an Intermediate recording in a continuous physical meaium, or by 
local electrical connection of various units (such as mpu^and 
output devices and computers) or by means of data transmission 

equipment . 

P mu _ meo-ns of encoding these character sets for transmission, for 
recording on physical media, and taking into account the need for 
error checking should be the subject of future ISO Recommendations. 



Caracteres codes pour I'cchange d'information entre materiels de 
traitemcnc dq ('information 

TABLEAU DE CODE A 6 £ LAMENTS DMH FORMATION 


Character codes for information processing interchange 
6 BIT SET TABLE 



*:> 



C>' r cCLcr&s codds pour I’ochange d'inforrnation outre 
traitement de I'informaiion 


mdriels a'e 


■ %.> v ,j> , 

Character codes for information processing interchange 
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EXPLANATORY NOTES ABOUT THE TABLES 


Notes relating to the 6 bit set: 

1. The controls CR and LF are intended for printer equipment which re- 
quires separate combinations to return the carriage and to feed a 
line. 

For equipment which uses a single combination (called New Line) for a 
combined carriage return and line feed operation, NL will be coded at 
F2. This requires agreement between tne sender and the recipient of 
the data. F5 will then be regarded as Backspace (BS). 

2. If 10 and 11 as single characters are needed (for example, for Sterlin 
currency subdivision), they should take the place of "colon" (:) and 
"semi-colon" (;) respectively. 

3. "Reserved for National Use". These positions are primarily intended 
for alphabetic extensions. If they are not required for tnat pur- 
pose they may be used for symbols and the recommended choice is 
shown in parentheses, 

*+. Either of the two sets of symbols shown in these positions in the 
table may be chosen; but this requires agreement between tne sender 
and the recipient of the data. 



-5- ISO/TC 97/sc 2 (N.Y. ' 64-18) 123 E 
— May 20, 196^ 


Notes relating to the 7 "bit set: 

1. The controls CR and LF are intended for printer equipment which re- 
quires separate combinations to return the carriage and to reed a 
line. 

For equipment which uses a single combination (called New. Line) for 
combined carriage return and line feed operation,. NL will be coded at 
FE 2. The use of New Line requires agreement between the sender and 
the recipient of the data. , 

2. If 10 and 11 as single characters are needed (for example, for-,; Sterling 
currency subdivision), they should take the place of "colon”' Ci ) and 
"semi-colon" ( \ ) respectively. 

3. "Reserved for National Use". These positions are primarily intended 
for alphabetic extensions. If they are not required for that purpose, 
they may be used for symbols and the recommended choice as shown in 
parenthesis. 

5. "Reserved for National Use." A currency sign will be assigned to this 
position. 

6. The number sign (#) in position 2/3 may have an alternate graphical 
representation (N°). 

7. ' It is acceptable to represent tilde (~0 by circumflex (a) for inter- 

national interchange of information in Spanish and Portuguese. In 
Spanish and Portuguese speaking countries the tilde may replace the 
circumflex in position 5/l 1 +- 

i 

8 . The graphics in positions 2/2, 2/7, 5 / 1 *+ have the significance of 
quotation mark, apostrophe and upwards arrow, respectively, however, 
these characters take on the significance of diaeresis, acute accent 
and circumflex diacritical signs when they follow the Backspace code. 




- 

. • ■- : r 




r. 
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Controls 




Ack 

- 

Acknowledge 


Bell 

_ ■ 

Alarm or attention signal 

■ iv 

BS 

- 

Backspace 


Cncl 

- 

Cancel 


CR 

- 

Carriage Return 


DC 

- 

Device Control 


Del 

- 

Delete 


DLE 

- 

Data Link Escape 


EM 

- 

End of Medium 


Ena 

- 

Enquiry 


EOT 

- 

End of Transmission 


■ — SB ot/~F 

- 

End of Special Sequence 


Esc 

- 

Escape 


ETB 

- 

End of Transmission Block 


ETX 

- 

Ena of Text 


F 

- 

Function 


FS 

- 

Format Effector- 


FF 

- 

Form Feed 


"■ FS 

- 

File Separator 


GS 

- 

Group Separator 


ET 

- 

Horizontal Taouiation 


-~ t ~ ’ 

- 

Information Separator 


lf 

- 

Line Feed 


Rack 


Negative Acknowledge 


Nall 

- 

Null 

'il. 
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R_1 

- 

Record Separator 

SI 

- 

Shift-in 

SO 

- 

Shift-out 

SOH 

- 

Start of Heading 

Snace 

- 

Space 

ss 

- 

Start of Special Sequence 

Ston 

- 

Stop 

STX 

- 

Start of Text 

Sync 

- 

Synchronous Idle 

TC 

- 

Transmission Control 

US 

- 

Unit Separator 

VT 

- 

Vertical Tabulation 
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Graphical sysmbols 


Position in the 
code tables 


6-Bit 

7-bit 


0/0 

2/0 

Space 

_ 

2/1 

I 

- 

2/2 

11 

- 

2/3 

M. 

TT 

- 

2/4 

CS 

1/13 

2/5 

% 

1/14 

2/6 

'& 

1/15 

2/7 

! 

0/8 

2/8 

( 

0/9 

2/9 

) 

0/10 

2/10 

* 

0/11 

2/11 

+ 

0/12 

2/12 


0/13 

2/13 

/ 

0/14 

2/14 


0/15 

2/15 

/ 

1/10 

3/10 


1/11 

3/11 

, 

1/12 

3/12 


1/13 

3/13 


1/14 

3/14 

> 

1/15 

3/15 

9 

- 

4/0 


3/11 

5/11 

c 

3/12 

5/12 

CSp 

3/13 

5/13 

3 2 

- 

5/14 

A 

- 

5/15 

\ 

- 

6/0 

@ 


Names 


A normally non-printing graphic character 
used to separate words 
Exclamation mark 

Diaeresis Quotation mark (see footnote) 

Number sign 

First currency symbol 

Percent 

Ampersand 

Acute accent apostrophe (see footnote) 

Left parenthesis 
Right parenthesis 
Asterisk 
Plus sign 
Comma 

Hyphen, minus sign 
Full stop (period) 

Solidus 

Colon 

Semi-colon 
Less than 
Equals 

Greater than 
Question mark 
Underline 

Left square bracket 
Second currency symbol 
Right square bracket 

Circumflex accent, upwards arrow (see footnote) 
L-rave accent (see footnote) 

Commercial At 


footnote 1 ine use of these symbols as diacritical signs is 

descrj.Ded in section 2 of the explanatory comments 
on the code tables. 
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1* Numbering; of the positions . in the code tables 

_ Within any one character the bits are identified by b7...bl, where 
0 b7 is the ^highest order, or most significant bit, and b-i is the 
lowest order, or least significant bit. 

If desired these may be given a numerical significance in the binary 
system, thus: • 

. Bit number b7 b6 b5 b4 b3 b2 bl 

Significance 64 32 16 8 4 2 1 

‘ In uhe code tables' the columns and rows are identified by numbers 
written in binary and decimal notations. 

Any one^ position in the code table may be identified in one of two 
ways, thus, taking as an example numeral 1 in the 7-bit code table: 

-As its bit-pattern, e.g. 011 0001 
-By its column and row numbers, e.g. 3/1 

■ - Diacritical Signs 


I s P roposed that certain printing symbols should be designed so 
j mat mey may be used to permit uhe composition of accented letters 
1,/aen , necessary for general interchange of information. A sequence 
oi characuers comprising a letter, the backspace and one of these 
symbols is needed _ for this composition, and the symbol is then re- 
gained as^ a . diacritical sign. It should be noted that these symbols 
uaiCe on tdeir diacritical significance only when they follow the back- 
space code ; for example , the symbol corresponding to the code eom- 
p mat ion ~/7 ( ) normally has the significance of apostrophe, but 
pe comes the diacritical sign "acute accent" when preceded* by the 
oackspace. 

Inorder to increase efficiency, it is possible to introduce accented 
xe peers (as single characters) in the positions in the code tables 
/ marked by note 3. 

rurtnexmore, according oo national reouirements , these positions may 
special diacritical signs, such as cedilla Ci ) , "hacek" (^) 

v -' / d \ / * 


Functional Charact eristics related to Control Characters 
Centralized Controls 


Many of generalized controls TC, FE, DC, IS, and F, have specific 

are shov/ T-. a S ainst them, in parentheses, in the code 
Tnelr names, which are listed in paragraph 3.2, have been 
c.^sen ,ron tne terminology used for telecommunication and character- 
S 7 ; C .^ r f G i er ?---^er equipment. In other types of equipment, dif- 
ipront buo reiateu meanings may be associated with certain of the 
6 ^iicralizea controls, but this requires agreement between sender and 
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recipient of data. 

Generalized controls are designated by a specific name followed by a 


They are defined as follows? 

TO - Transmission Control - A functional character intended to 

control or facilitate transmission of information over tele- 
communication networks. 


i 1 is 

DC 


Format Effector A functional character which controls the lay- 
out ,,or. positioning of information in Input/Output media. 


Device Control - A functional character for the control of an- 
cillary devices associated^ with data processing or telecommuni- 
cation systems, more especially switching devices "on” or "off", 


An example of how device 
specific tape 
one ancillary tape 


control characters could be used in a 
system employing two ancillary tape punches and 
is as follows? 


’eader 


IS 


DC 1 - First Punch "On" 

DC 2 - Second Punch "On" 

DC 3 - Tape reader "On", 

information Separator - A character wnich 
qualify information in a logical sensei 
such characters, which are intended to be 
order. 


is used co ssp&.r’cL'os cind 
There is a group of four 
used in a hierarchical 


' ~ f unc " clon “ A functional character which, in the 6-bit 

nave the combined or alternative meanings of IS or FS. 

2 Specific controls 


set, may 


In the table, these controls are 
an abbreviation. 


specifically designated by a name or 


i t Le y appear either alone, e,g. SO, SI, or in parentheses, 
with a generalized control character. 


associated 


They are defined as follows? 


Ack 


Acknowledge - A Transmission Control charac 
generated at a receiving device to indicate 
sending device that: 


ter that 
to the 


is 


or 


,a) A correct connection has been established 
vb) Data has been received successfully,. 


Bell 


Bell - A character for use when mere is 
human attention} it may control alarm or 


a need to call for 
attention devices. 
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Backspace . ~ A layout character which controls the movement 
oi the printing position one printing space backward on 
ohe same printing line. 


Cncl 


CR 


Del 


Cancel A character used to indicate that the data with 
which it is associated is in error or is to be disregarded. 

Carriage Return - A layout character which controls the 
movement of tne printing position to the first printing 
position on the same printing line. 

P ale te " This character is used primarily to "erase" or 
obliterate" erroneous or unwanted characters in punched 
tape . 


DlE 


EM 


■m,* 

i^nq 


COT 


JT8 




.Data Link Escape - A Transmission Control character which 
will .change the meaning of the next single following code 
comoination. It is used exclusively to provide supple- 
mentary control in data transmission networks. 


^Medium - A. control character which may be used to 
identify rhe physical end of the medium, or the end of the 
used, or wanted portion, of information recorded, on a 
medium. The position of this character does not necessarily 
correspond to the physical end of the medium. 


Enquiry - A Transmiss: 
in data communication 
from a remote station,. 


identification and/or station status 


on Control character reserved for use 
sys.rems as a request for a response 
The response may include station 


~y °i . Tr ans mi s s ion - A _ Transmission Control character used 
o0 . - Lnaica ° e tne conclusion of the transmission of one or 
more texts (every one of which must be terminated by ETX.) 

I ~- 2 1 Special Sequence - A character which is used to in- 
dj-care rne end of a special sequence started by S3, "Start 
oi special Sequence." 5 


.sc 


Escape.- A functional character which may be used for an 
expension of the standard character set of the code by 

£?S? gln JL °k e me 9 nin § °* . tne next single following code combina- 
tion. ihe precise meaning of phis following character requjres 
prior agreement between the sender and the Jecinient of' the' 
data. Tne Escape character itself may therefore be regarded 

Jf ° r non - loc ^ in S shift character affecting the next ' 

bi.r 6 _e following character. The single character which follows 
^scape may be . interpreted as a graphic or control character 
noo included m tne standard set. 


Alternatively the meaning of this 
"C-o into Code X and stay in it.," 


single character may be 


Used in this way this sequence of two characters has 
enect oi causing a locking shift to occur. 


the 
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2nd _ of Transmission Block - A Transmission Control character 
ased to indicate tne end ol a block of data for transmission 
purposes. This character may be added to or deleted from 
a character sequence at any point in the data flaw path 
without altering the interpretation of data. ETB "is used 
for clocking data where the block structure has no necessary 
relationship with the processing format. 

. 0i - — lex ' !: “ A Transmission Control character used to ter- 
minate a sequence of characters started x^ith STX and trans- 
mitted as an entity. In systems employing error-control, 
t.^ere is a possibility that the error-control character (s ) 
may follow ETX. 

F orp Teed . -^A layout character which controls the movement 
oi the printing position to the first predetermined printing 
line on the next form. * ‘ 6 

File Separator (See IS for definition) 

Group Separator (See IS for definition) 


Horizontal Tabulation - 
movement of the printing 
predetermined positions 


A layout character whirl 
position to the next i : 
along the printing line. 


controls the 
c. series of 


Information 


US) 


S eparator - There are four information separators 
which have a hierarchical relationship with 
“ u0 d; progressing from the least to 

(US) , record 


(FS, GS, RS, 

each other. They are rei 
moso poxverful as follows: uni 
separator (RS) , group separator (GS), 
(FS) is the most powerful separator. 


and file separator (FS). 


A " unit " cannot include a "file," 


"group,” or "record," 


A " record " may include (and if it 
pletely) a variable number (none, 
A record cannot include "file" or 


includes , it includes corn- 
one or more) of "units." 
"group » " 


A " group ” may include (and if 
completely) a variable number 
"records" and/or "units." A " 


it includes it includes 
(none, one, or more) of 
group" cannot include a 


it 

"file . " 


pletely ) 
"records 


may include, (ana if it includes 
a variable number (none, one, or 
" and/or "units." 


it includes com- 
more) of "groups" 




Line Feed - A layout character which controls 
of the printing position to the next printing 


the movement 
line. 


Negative AcknoxuLedge - A 
transmitted by a receiver 
send: ' 


Transmission Control character 
as a negative response to the 


New l.i 
the print 
printing 


— ayou u character wnich controls the movement of 
position of tne first printing position of the next 
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Null 


' 0 


ES 

SI 


liili - A character _ which may be inserted, into or removed from 
a stream of data without affecting the information content 
of that stream. Some forms of transmission systems may not 
be able to accept the use of this character. 

Record Separator - (See IS for definition) 

Shift- In - The shift-in character means that all the code 
combinations vmcn follow snail be interpreted according to 
the standard code table. , 


SO 


Shdj t-Ot.t - The shift -out character means that all the code 
combinations which follow shall be interpreted as outside 
of the character set of the standard code table until a 
shift -in character is reached.. 


SOH - 


Space- 


S_t_a rt qq H eadin g - A Transmission Control character used at 

the beginning ci a sequence of characters which comprise a 
machine-sensible address or routing information. Such a 
sequence is referred to as the heading. 


>na 


A nor 


Lly non-pr 
separate words. It 


rapnic character used to 
s also a layout character which controls 


:e movement of tne printing position, one nr in ting ncsition 


u-il 4-10 JL 'J 1* vV ci-* 4i un'cC t -.Gi: 
Qf-r.- , 




: _l -• . 


ScCUi 


md: 


•h. v- -i ci i 30 '.v ii J. 0 Cl .i 3 a 3 6 Cl 4 O 

, , CbL f e “ ne “--urt ci e. variable i-ength sequence of characters 
vmcn nave special significance or which are to receive 

So Udy ^e Uc^ed 1 or transmission 


jhbhl ’A | r. p r*, p 1 v C" 

14 ^ ^ — Cv_i_ -iUiXuj L ii jij , 


special 

c ont r o i pur noses ( 


' v - + 


Stop - 


_bco_q - Inis device control character is used to interrupt 
or 11 ourn Ci ± " ancillary devices , 


2 IX 


S_i,art of Text - A Transmission Control chars 
ceaes a sequence of uil 
mtity and entirely transm 




destination, 
may oe us 


to terminate a 


. o cl u i — l' o u g n t c 
:e is referred • 
> e q u e n c e o f o ha : 


cter which pre- 
tr wed as an 
he ;. nimate 

Jj ,V - — qrn-y 


started by 


yn 




C** n V iidilx JixU U 


n n i : * 


used by 


character (Idle conditic 
synchronism may be achieved o 

Uni" Separator - (See Ic 


ssicn Control chara--; 
pstcii in the absence of any other 
o provide a signal from which 

'0 Let 3.3.0 Cl , 


or definition) 


vi 


v err ic a. 


. acuiation - a layout cr.ara 


movement oi the printing position to- 
predetermined printing lines. 


ich centre. 


she 


ci a series o 


r 
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As a result of the subject meetings the following actions were 
taken: 


1. Agreement was reached on a revised code table which changed 
the names of the transmission controls (to those recommended 
by the USA), reduced the number of Information Separators to 
four and placed new controls in the following positions: 


ACK 

in position 

0/6 (col. /row) 

NACK 

ft 

If 

1/5 

ETB* 

tl 

II 

1/7 

CNCL 

If 

II 

1/8 

EM** 

If 

91 

1/9 

ES 

II 

II 

1/10 

ESC 

II 

II 

1/11 


*End of Transmission Block 
**End of Medium 

In addition, the underline was put in position 4/0 as an 
international standard, while the @ was moved to a preferred 
national choice position 6/0. Also positions 5/11-13 and 
7/ll-l4 were confirmed for national usage, with position 
5/12 preferred for a second currency sign. 

2. A document based on the above agreement will be circulated 
as a Third Draft Proposal and, if the vote is positive, be 
processed directly as a draft ISO Recommendation without 
reference back to the Subcommittee. 

3. It was agreed to circulate for comment a draft Proposal on 
Recorded Magnetic Tape. This draft will be consistent with 
USA recommendations . 

4. It was agreed to circulate for ballot and comment a draft 
proposal on perforated tape coding, and if the vote is 
positive to process the document directly as a draft ISO 
Recommendation without reference back to the Subcommittee . 

5. Agreement in principle on a punched card encoding, 
including a majority in favor of the use of the "no punches" 
condition for word separator, will be the subject of a 
report to be circulated for comment and further proposal. 
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6. It was agreed to send out for letter “ballot a draft Proposal 
on Unrecorded Magnetic Tape. The document will be generally 
consistent with the U.S. point of view. 

7. A draft proposal on the dimensions of 1" perforated tape 
will be circulated for ballot and comment. This document 
presents a number of choices on the tolerances on physical 
dimensions. 

8. Subcommittee 4 agreed to prepare and circulate a report on 
the physical dimensions of punched cards. While generally 
able to agree on nominal dimensions, and issue with respect 
to tolerances on physical dimensions on card length and 
width could not be resolved. Comments will be invite^. 

9. It was agreed to change the status of the Working Group on 
Numerical Control to Subcommittee 8 with France as Secretariat. 
The new group is to consider the advisability of enlarging its 
scope to include other aspects of numerical control of 
industrial processes. 

10. It was agreed to develop a standard code for the numerical 
control of machine tools based as far as possible on the 
ISO 7 bit code. 

11. Technical Committees 95 and 97 agreed to consolidation of 
work on input/output media and equipment in TC 97/SC 4 under 
the Italian Secretariat, subject to agreement by the IEC 
Committee of Action. The Italian Secretariat will set up 
four working groups, one on each of the principal media and 
one on I/O equipment and submit a proposed scope to TC 97 
for comment. 


4 

4 

3 

i 




